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PIONEERING 


The evolutidi j| principle of the new “Globe ELECTROAC” device for 
accelerating ipe Valve operation marks the complete abandonment of 
all former pr incites employed. 


EXPERIENCE — NOT EXPERIMENT 


This revolutionary new quick opening device for Dry Pipe Systems is now 
available after years of searching investigation, field and laboratory tests, and 
achieved through experi¢rice in building approved other types for the past 
ten years. 


CONTINUOUS SERVICE 


With the stout integrity woven into all Globe devices, this attachment pro- 
vides a TROUBLE FREE device that will serve unfalteringly for years— 
requiring no field adjustment or resetting after operation and the NO MAIN- 
TENANCE COST of excellence. 


SIMPLICITY 


Impressive in its small size and simplicity—made largely of non-corrosive 
phenolic composition parts—weighs but 5 pounds—largest dimension 5”—so 
completely self-contained that there are no aceessories or trimmings—con- 
nected to the dry pipe system simply through a/44” pipe. 


PERFECTION 


Ingenious in avoiding restricted orifices, diaphragms, springs, balance 
weights, bearing points—features of weakness and complication generally 
troublesome in other models. 


PROGRESS 


Designed primarily for our simplified Globe Model “D” Low Air Pressure 
Dry Pipe Valve (announced in October 1935 Quarterly), but adaptable to 
any type of Dry Pipe Valve. 


AS NEW AS TOMORROW 


Full details furnished upon request. 
GLOBE AUTOMATIC SPRINKLER CO. 


2035 WASHINGTON AVENUE, 
PHILADELPHIA, PA. 


Sales Offices in Principal Cities. 
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Fingers The fire loss for the year 1935, according to preliminary estimates, 
Crossed. continues the downward trend of the past few years and is the low- 
est total loss figure in twenty years. Fire protection authorities, 
while much gratified with this downward trend, have for the past two or three 
years been anticipating an increase in losses with improvement in business 
conditions. They fear that the low loss record may lull the public into a 
neglect of measures of fire prevention and fire protection and that a serious 
increase in fire losses may follow, and note an increase of a few per cent in the 
loss in the fall months of 1935 as compared with the similar period in 1934. 

The decreasing fire loss trend of the past few years may be explained in a 
number of ways. No single factor can be given all the credit. Perhaps the 
most commonly advanced theory is that the depression period has so thorough- 
ly deflated values that there is no longer an incentive to burn property for 
profit. Another theory is that the decrease in activity of manufacturing plants 
has reduced the normal number of fires in industry and that inventories have 
been so low that when fires have started losses have been smaller than in for- 
mer years. The gradual increase in fire-resistive construction, the more wide- 
spread installation of automatic sprinklers, fire alarms and other fire protec- 
tion equipment are registering an effect in decreased losses. Improved fire de- 
partment efficiency is also doubtless a factor. There has been a gradual evolu- 
tion of the municipal fire department. Today, instead of being merely water- 
throwers, many fire departments are truly interested in the reduction of losses 
and are devoting increasing attention to fire prevention activities, salvage and 
the control of the incendiary fire problem. The demolition and removal of 
dilapidated buildings as discussed in the following editorial, improved water 
supply, increasing attention to public education in fire prevention and various 
other factors have all doubtless exerted their influence on losses. 

Many fire protection authorities, however, seem to feel that the continued 
decrease in the national fire waste is more than can be logically accounted for 
by these factors and caution against overoptimism. The factors responsible 
for the fire waste are so complex that no one has the temerity to predict the 
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future loss trend. It is only from the record of the next few years that we will 
be able to tell whether the present extreme drop in the fire loss curve is merely 
a temporary condition or a permanent reduction in the disgraceful fire waste so 
long suffered by the people of the United States and Canada. 


* * * * * * 


One Good Reason In 1930, Fire Marshal Fred Roberts of Portland, Ore- 
for Less Losses. gon, decided to rid his city of a lot of old dilapidated 

buildings that were potential fire and conflagration 
breeders. He secured the permission of the property owners to have the build- 
ings removed without expense or liability to the owner. He then lined up 
building wreckers to remove the buildings, first having them secure the proper 
permit from the building department. The wreckers simply agreed to do the 
work to the satisfaction of the fire marshal, and to take for compensation the 
material and salvage in the old building. The plan cost neither city nor prop- 
erty owner any money. In the first fourteen months of this campaign 790 old 
buildings were condemned and razed in Portland. In 1934, 509 buildings were 
added to the list. 

Back in 1926 the bureau of fire prevention in Providence, Rhode Island, 
launched a campaign to rid the city of buildings that were a positive menace 
to surrounding property. Backed by the Board of Fire Commissioners, the 
Inspector of Buildings, the local newspapers, and the courts, the campaign 
brought hundreds of this type of buildings down. Another similar drive in the 
last two years added over four hundred more. 

Building Inspector Leon Gurda of Milwaukee has carried on a thorough- 
going campaign for the elimination of hazardous buildings in his city. His 
work was also sustained by the local courts. Since 1928, well over 2700 build- 
ings have been razed. 

A combined campaign of half a dozen civic agencies was launched in 
Chicago in 1934 to secure the demolition of 2000 unsafe buildings. Results 
have been excellent. 

Some interested citizens surveyed the dilapidated buildings situation in 
Atlantic City, New Jersey, and in March, 1933, secured the adoption of a suit- 
able ordinance giving the building inspector power to condemn such proper- 
ties. In twelve months time 85 buildings, including a number of large hotel 
properties, were condemned and removed. 

The city planning board of Lowell, Massachusetts, initiated an attack on 
old dangerous buildings in Lowell which has brought down 300 fire breeders in 
the last couple of years. 

The building department in Pittsburgh, Pennsylvania, had 719 buildings 
condemned and razed in 1934. 
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EDITORIALS. 189 


A recent annual report of the Fire Prevention Bureau of Indianapolis says: 
“This department with the assistance of the Commissioner of Buildings and 
the State Fire Marshal, inspected a number of old dilapidated buildings. We 
gave orders for 557 of these to be repaired or wrecked. One hundred and 
ninety-six have been wrecked and the débris and rubbish removed. Many of 
the old buildings wrecked were in the congested high value district.” 

Efforts of the Superintendent of the Insurance Patrol and fire inspector 
of the fire department in Worcester backed by the fire prevention committee 
of the Worcester Safety Council have resulted in 600 old buildings being torn 
down since 1932. 

Similar reports are at hand from Cincinnati and Youngstown, Ohio; Des 
Moines, Iowa; Hartford, Connecticut; Newark, New Jersey; Minneapolis, 
Minnesota; San Francisco, California; St. Louis, Missouri; Lexington, Ken- 
tucky; and Brockton and Springfield, Massachusetts. These are only a few. 
Progressive fire chiefs, fire prevention bureaus, building inspectors, planning 
boards, and fire prevention committees in many other cities are at work simi- 
larly removing the bad fire hazards in their communities. 

Elsewhere in this issue of the QUARTERLY are the estimates for fire loss 
in 1935. The low loss record of the year, the lack of conflagrations and numer- 
ous large fires in congested districts of large cities may be in part explained by 
the widespread removal of the old “tinder boxes” formerly such a common 
sight in most American communities. 


* * * * * * 


The New The publication of the eighth edition of the Crosby-Fiske- 
Handbook. Forster Handbook of Fire Protection, just off the press, is an- 
other landmark in the development of fire protection engineer- 

ing. The previous authors, E. U. Crosby, Henry A. Fiske and H. W. Forster, 
more than a year ago donated to the N.F.P.A. all their rights in the book 
which was last published privately in 1924. The new edition, a volume of 
over 1100 pages, brings up to date all the valuable material of the last edi- 
tion, and covers the numerous new developments of the past decade. It is the 
result of contributions and suggestions from over a hundred N.F.P.A. mem- 
bers, more than a year of editorial work in the N.F.P.A. Executive Office, and 
a complete review of the manuscript by a committee appointed by the Board 
of Directors for this purpose, consisting of C. W. Mowry, Chairman, Eugene 
Arms, Henry A. Fiske, David J. Price, and A. R. Small. With the publication 
of the new Handbook, the position of the Association as the source for author- 
itative literature in the fire protection field is even more strongly established. 
The Handbook shows the wide ramifications of the subject of fire pro- 
tection, which is now an established branch of engineering comparable in im- 
portance to other specialized divisions of the general engineering field. The 
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extent of the subject of fire protection engineering is indicated by the fact that 
this eleven hundred page book presents only fundamental information of gen- 
eral application, in condensed form. If every subsidiary detail were included, 
each of the fifty-eight chapters might be expanded to make a book in itself. It 
is a reference volume useful alike to experienced fire protection engineers and 
to novices and contains much material not elsewhere available, but is not in- 
tended to supersede the numerous other N.F.P.A. publications which will be 
consulted, as before, for the complete detailed provisions applying to various 
individual subjects. 

The new edition is receiving immediate recognition as the most valuable 
work in the fire protection field published to date. The Executive Office re- 
ceived orders for several hundred copies even before the book was off the press. 
It is a foregone conclusion that the new book will be universally regarded as 
an essential implement of the fire protection engineer’s work, which should be 
in every library and on the desk of everyone who has to deal with the problem 
of fire prevention and fire protection. 


The 1935 Fire Loss. 


The preliminary estimate of the fire loss of the United States for the year 
1935 is $259,159,945. This is based on estimates by the National Board of 
Fire Underwriters. The estimated loss for 1935 is more than $7,000,000 less 
than that in 1934 and is the lowest figure reported since 1916. 


Comparative Monthly Loss Estimates, 1933, 1934, and 1935. 





1933 1934 1935 
ON as one oh yeaubinek $35,547,565 $28,002,583 $23,430,504 
INI 9 ois ai co 05a 65a vos wee 36,661,481 31,443,484 25,081,025 
NINE rid sicie Gn -ssereso aro biaseereiee 35,321,248 31,312,359 24,942,703 
SES ess tril Sraiu's lp ela ew wid aie 27,825,970 22,028,943 23,267,929 
MN ads Sas eo caiwhGd oo Hoan 24,338,714 25,271,459 21,238,205 
BR hoc is satkibn stare «slp ie 21,578,609 20,005,692 18,499,095 
DG. oh vi tant i.e sine oe gens 20,004,049 19,484,027 19,293,619 
eS sole ica ail 23,626,505 19,613,146 18,137,000 
UE 55-5 ou eo 5 sem eines eine. 20,447,571 16,243,870 16,641,882 
EE Lee hesueste seers ts 21,465,382 18,236,272 19,785,871 
RE 35g acs is/'W rh haan 22,454,200 20,114,346 20,871,584 
NS ETC ee 27,626,439 23,895,879 27,969,288 

Total 42 TADTARB so. 6.0 00:5 500002 $316,897 ,733 $275,652,060 $259,159,945 
Adjusted loss figures........... $271,453,189 $262,848,122 


(Released later in year.) 


It may be noted that the final adjustment loss figures for both 1933 and 1934 are less 
than the preliminary loss figures for those years. It may fairly be assumed, therefore, that 
the adjusted loss figure for 1935 may also be lower than the preliminary estimate. 
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Aggregate Loss for Twenty Years Exceeds Eight Billion Dollars. 

The 1935 fire loss brings the total direct fire waste of the United States 
during the past twenty years up to $8,413,980,536, an annual average of ap- 
proximately $420,000,000. The following table gives the annual fire losses 
since 1916. 


WO ei rorecks $258,377,952 WBS ron re cad $561,980,751 
BM ss dk doicdyates 289,535,050 Re 472,933,969 
NN sake ces de 353,878,876 SE ad ssekns os 464,607,102 
ons kcce sis 320,540,399 ESS 459,445,778 
Slide ditcns 447,886,677 enc axuete 501,980,624 
Ag pocees 495,406,012 Soo. re xicenuan 451,643,866 
OE F.5chaa dine 506,541,001 Me Vi kre 406,885,959 
suet 535,372,782 BG i 25 sates 271,453,189 
MO. b esse. 549,062,124 SEOE ccsxannies. +262,848,122 
I oot ceuitas 559,418,184 as (Est.) 255,190,657 


Large Loss Fires, 1935. 


During the year 1935 there were thirty fires involving a loss reported at 
$250,000 or over, a decrease of four from the previous year. Four of these 
fires were forest and brush fires which occurred on the same day in various 
sections of Los Angeles County, Calif. The thirty fires occurred in various 
sections of the United States as shown on the accompanying map. 

Of the large loss fires in 1935, the only ones which can be classed as group 
fires or conflagrations were the series of fires in Los Angeles County on Octo- 
ber 23, which together destroyed a total of 222 buildings and caused losses of 
$3,617,835, including damage to watershed property. The fires during 1935 
in which losses, according to the best information available, amounted to 
$250,000 or more occurred as follows: 


January 21, Kansas City, Mo. Terminal grain elevator.............. $283,000 
February 23-28, Dyersburg, Tenn. Cotton storage tents*............. 313,000 
February 25, Detroit, Mich. High School (Quarterly, April, 1935, p.329) 582,000 
February 27, Steubenville, Ohio. Mercantile......................6- 250,000 
March 1, Alva, Obla. State teachers’ college... cccccceveccessscese 313,000 
March 15, Savannah, Ga. Pier warehouse (Quarterly, April, 1935,p.341) 387,000 
March 16, Peoria, Hl. Whiskey distillery. ........ccccciccasessceces 568,000 
March 27, New York, N. Y. Tenant manufacturing.................. 359,000 
Aven 36, Sacmaw, Mich. Clty TON: o. cis ceca dics cescticseeve cess s- 322,000 
April 20, Brooklyn, N. Y. Rubber warehouse (Quarterly, July, p. 65).. 300,000 
April 25, Salem, Ore. State capitol (Quarterly, July, 1935, p. 42)...... 1,000,000 
May 12, Barrackville; W. Va.. Coal mine. <<. cccecccssctescccccusess 250,000 
June 2, Erie, Pa. Railroad docks and warehouses.................4-- 360,000 
June 18, New Orleans, La. Department store and office building 
(Guastetiy; Oetaber, 1055, 0. 128) oc. . 6 nes ce cecenoatderzesatees 338,000 


*Two large adjacent storage tents containing baled cotton were destroyed. One tent 
ignited on February 23, and on February 28, when burning cotton was still being over- 
hauled, the second storage tent ignited and was destroyed. No definite connection between 
the two fires is known, although a spark may have carried from the first fire to start the 
second. The loss figure in the table is the total for both storage tents. 


+A final adjusted figure for 1934 is not yet available. 
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June 24, Fort Lauderdale, Fla. Yacht storage basin...............+- 375,000 
June 24, Stockton, Calif. Stock feed mill (Quarterly, October, 1935, 

RE MENT Dy i> viendo ore va bios Ao aie Rias> Bibse FH wa be As tS Lele a/aN\ bie Din ei wielea ysis 6 400,000 
June 24, Deal, N. J. Dwelling. 0.0.66. cccrccrccescesesscorcceness 450,000 
June 29, New York, N. Y. Apartment under construction...........- 250,000 
June 29, Philadelphia, Pa. Alcohol distillery...........+...seeeeeeeee 250,000 
July 22, Peoria, Ill. Whiskey warehouse and distillery (Quarterly, 

FORAY 1936, D. 244) 6.0/0 ois ve ciene sic cce ecb te one ne Ke eee bets s08 2,100,000 
October 3, Mexia, Texas. Cotton cOMmpress..........e-seeeeeeeeeers 275,000 
October 7, Chicago, Ill. Soybean plant (Quarterly, January, 1936, 

BOND ee ec aig aie 4 genio wid a otal sae M.b.s rele bna Bivein nape. alors eee Bie 600,000 


October 17, Tacoma, Wash. Hotel (Quarterly, January, 1936, p.227).. 320,000 
October 23, Los Angeles County. Forest and brush fires (Quarterly, 
January, 1936, p. 255): 


NIE ao Sing 8.05 bo eS Kosi g os CESS RE EMER R OES S NOES CFSE ESCs 845,000 
DOR t Siccis te Shaded ew denudend ve Worecs Ose eS eRerele ds sic were 1,464,000 
0 ne Oee nee Loe ce aero 290,000 
RTM AON sd oy) ss'h'n' o's ss n/a Ape ee ee eae e Seem ay ey sWep oes 1,218,000 

October 24, North Kansas City, Mo. Lacquer factory (Quarterly, Jan- 
MUTED OVNI LA TD oe win, 5a: dian ele/Sik arn civ SNS vin Wine Ch wade 8 9'8(h BL eLwle 250,000 
November 9, Hinsdale, N. H. Paper mill.............eeeesseeeeeees 381,000 

December 13, Cleveland, Ohio. Mail order warehouse and tenant manu- 
NE Sissies Vis we ajeoe baie Saw egne vale eae Pe ere 06 tea weniene 346,000 


The following Canadian losses are reported to have amounted to $250,000 
or more, an increase of two over 1934. 


February 20, Vancouver, B. C. Wholesale mercantiles................ $259,000 
ge eR Te ge iy ae a ee 350,000* 
SNREE RIO INE So 5s sie 5-5 4 kernals 6 bse s BAe 4s oleae ws 253,000 


An analysis has been made of the reports of the thirty fires occurring in 
the United States to determine the factors that have been responsible for the 
large losses. Not all the losses can be attributed to one factor, and in some 
instances as many as four or five factors have contributed to a single large loss. 

The factor most frequently responsible for large loss fires during the year 
was “inferior construction.” 

Although the importance of improved construction is clearly shown in 
the record it cannot be considered as a cure-all, as many large losses were due 
to highly combustible contents or excessive amounts of burnable materials, 
and other internal hazards such as flammable liquids. It is interesting to note 
that five of these fires originated in buildings of fire-resistive or semi-fire-resis- 
tive construction. In most of these cases the building damage was but a small 
fraction of the total loss, which was due to hazards of occupancy or excessive 
amounts of combustible stock. Defects in the structural arrangement of sev- 
eral of these buildings were, however, contributing factors to the losses. 


*Based on newspaper estimates, as no exact figure was available at time of publication. 
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Reasons for Large Loss. 


No. of Fires 


Inferior construction, excessive areas, etC........... 0: ee eeccceccceccces 
MAOIOETACO BNE DANCIN 5 io 6 on as Fccc ie rede rte etieedsarenamdnlawses 

Fire department delayed in getting to work.........-.+.+-seeee 3 

Failate of private protection... <<. <csaecessiss ccsicswescensinenas 3 

Fire department pumpers took water from sprinklers............ 2 

Preticient Tre Gaines v6 ois) ose cic cece decease Cence wt nostinnnewes 1 
Headway of fire when discovered... ........ccccsccccsccccecestccceecs 
Unprotected vertical openings. .........00..scccvcccccccessecerroescere 
Highly combustible contents or excessive amounts of burnable materials... 
Point of origin difficult of access for fire fighting.... ........--eeeeee eee 
Inadequate water SUPPHES. 6.5 i... cccc cede ncccer cede rwesegicrecacees 
Large quantities of flammable liquids...............eeeeeeeeeeeeeeeeees 
Uniiavoraiie Went WA CORCIONG «6.5.65 csi ies. code nt ccisnebeewresiceness uae 
PRBNGU GLAU ec os ovis pede ey co sd ss a ebnes SaneereecSaside eoeamcomenes 

Alarny not given promptly’... c5 ses ccc ccees bet cted coeesdens 2 

Private alarm box made inaccessible by fire.............eeeeeeee 1 
|i |). A Ce rere eerie Terre rte tere CC ee cr 
Tack Of Gupdeuve (hotectionics 65 65.5550. o a se ern ced ance ke desinensseenss 
Susceptibility of contents to water damage...........++.seeeeeeeeeeeeee 
Lack of adequate public protection... ...........cceeccececccesececcees 
Lack of adequate private protection... ............ cece seer ceeeerceenes 
Falluste Of fx GOON OF QUUUIEES. ... 06.0055 Pies ews cs dedcedéerenedentioeset 
Incendiary fires started in several locations.............++eeseeseeeeecees 
Building under construction, wooden lath exposed........+..--+e+eeee-es 
Collapse of building broke sprinkler piping... .........--.-.seeeeeeeeees 
Ventilating fans spread fire...........cciccccevecccccccccscrscccccsces 
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Individual Liability for Preventable Fires. 


The resumption of the activity of the Committee on Public Information 
aimed at securing the passage of ordinances to fix the cost of extinguishing fires 
upon persons disobeying fire prevention orders is awakening considerable in- 
terest throughout the United States and Canada. Demands for copies of the 
revised pamphlet on this subject are in fact coming from members in all parts 
of the world, who are always interested in what the U. S. is up to. This idea 
has obviously grown in public favor during the past decade. 

Beside the state law of Pennsylvania the State of California enacted in 
1931 a statute not so complete as that of the Quaker state, but recording the 
principle of making offenders pay for fire fighting. Following is the California 
law: 

Senate Bill No. 490 
Chapter 790 
An Act Defining the Civil Liability for Failure to Control Fire 
(Approved by the Governor, June 12, 1931) 
The people of the State of California do enact as follows: 

SEcTION 1. Any person who: 

(1) Personally or through another, and 

(2) Wilfully, negligently, or in violation of law, commits any of the following acts: 

(1) Sets fire to, 

(2) Allows a fire kindled or attended by him to escape to the property, whether 
privately or publicly owned, of another is liable to the owner of such property for 
the damages thereto caused by such fire. 

SEcTION 2. Any person who allows any fire burning upon his property to escape to 
the property, whether privately or publicly owned, of another, without exercising due 
diligence to control such fire, is liable to the owner of such property for the damage thereto 
caused by such fire. 

SEcTION 3. The expenses of fighting such fires shall be a charge against any person 
made liable by this act for damages caused thereby. Such charge shall constitute a debt of 
the person charged and shall be collectible by the party, or by the federal, state, county, or 
private agency incurring such expenses in the same manner as in the case of an obligation 
under a contract, expressed or implied. 

Our influential members in Canada, led by J. Grove Smith, Dominion 
Fire Commissioner, secured the passage of an act in 1919, which, while it does 
not provide for assessing the costs of fire fighting upon the offender, empha- 
sizes very positively the liability which in the United States is usually under- 
stood to reside in the common law. The Dominion act is as follows: 

9-10 GEORGE V. 
Cuap. 15. 
An Act to amend the Criminal Code respecting prevention of Fire. 
[Assented to 6th June, 1919.] 

His Majesty, by and with the advice and consent of the Senate and House of Com- 

mons of Canada, enacts as follows :— 
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1. Section five hundred and fifteen of the Criminal Code is amended by inserting the 
following subsection immediately before subsection two thereof :— 

“(1a) Every one is guilty of an indictable offence and liable to two years’ imprison- 
ment who by negligence causes any fire which occasions loss of life or loss of property. 

“The person owning, occupying or controlling the premises in which such a fire occurs, 
or on which such fire originates, shall be deemed to have caused the fire through negligence 
if such person has failed to obey the requirements of any law intended to prevent fires or 
which requires apparatus for the extinguishment of fires or to facilitate the escape of per- 
sons in the event of fire, if the jury finds that such fire, or the loss of life, or the whole or 
any substantial portion of the loss of property, would not have occurred if such law had 
been complied with.” 

2. The said Act is further amended by inserting immediately after section five hundred 
and fifteen the following section :— 

“515A. When any Dominion, Provincial or Municipal fire officer or authority recom- 
mends to the owner, lessee or other person controlling or operating any building, structure, 
factory, shipyard, vessel, dock, wharf, pier, sawmill, or yard in which logs or lumber are 
stored or held, that any reasonable change, alteration or addition should be made in or to 
such building, structure, factory, shipyard, vessel, dock, wharf, pier, sawmill, or yard with a 
view to safeguarding life or property from destruction by fire, or that any material should 
be removed therefrom with such view, or that any apparatus should be supplied therefor 
with such view; and if such recommendation is approved by an officer in the service of 
His Majesty, thereto, authorized by the Governor in Council; and if notice of such recom- 
mendation and approval has been personally served upon such owner, lessee or other 
person; and if, after the expiration of thirty days from the receipt of such notice, such 
owner, lessee or other person refuses, neglects or otherwise fails to carry out such recom- 
mendation to the satisfaction of the officer in the service of His Majesty hereinbefore men- 
tioned, such owner, lessee or other person shall be guilty of an indictable offence and shall 
be liable to a fine of not exceeding one thousand dollars, or to imprisonment for any term 
not exceeding six months, or to both such fine and imprisonment.” 


Notwithstanding the establishment of criminal liability by this statute 
the plan to fix the cost of fire extinguishment upon the offender appeals to our 
Canadian members as being less severe, but perhaps quite as effective as the 
criminal code liability. A civil code penalty is more likely to be agreed to by 
a jury than criminal punishment. We should not be surprised if a number of 
Canadian cities may be inclined to follow the lead of United States cities in 
adopting ordinances assessing the offender for any unnecessary use of the fire 
department. 
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Chicago Junior Fire Marshals. 


The Fire Prevention Committee of the Chicago Association of Commerce 
in codperation with the Superintendent of Schools of Chicago has secured the 
appointment of a fire marshal from each of the thirty-seven high schools in 
Chicago. The photograph shows the group at the organization meeting held 
during Fire Prevention Week, 1935. In the second row are Chief Fire Mar- 
shal Michael J. Corrigan of the Chicago Fire Department (fourth from left), 
Chief Frank C. McAuliffe, Chairman of the Fire Prevention Committee and 
Superintendent of the Chicago Salvage Corps (fourth from right), State Fire 
Marshal Sherman V. Coultas of Illinois (third from right), and Deputy Chief 
Fire Marshal Anthony J. Mullaney of Chicago Fire Department (end of row 
on right). The Flower Technical High School, the only all-girls school, is 
represented by Fire Marshal Carol Dostal (fifth from left in second row). 

The group is to hold regular meetings to discuss ways and means of 
spreading the gospel of fire prevention in their schools and in the homes in 
each school district. The group has drawn up its own by-laws and elects its 
own officers. The meeting of the group on October 26 was addressed by 
Assistant Managing Director Bugbee. Students with special qualities of lead- 
ership were selected by each school for this important assignment. Fire Mar- 
shal Coultas presented each one with a special Junior Fire Marshal badge. 
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THE TERMITE FIRE HAZARD, 


The Termite Fire Hazard 
By C. M. Stegner (Member N.F.P.A.), 


Commissioner of Buildings, Cincinnati. 


‘ Fossil termite remains in American rock show that these scavenger insects 
antedate man. While termites cannot be charged directly with incendiarism, 
their contribution to building fire hazards is by no means imaginary. To the 
layman, termites are white ants and their damage to wood is frequently mis- 
taken for dry rot or decay. To the building official termite damage is a most 
serious problem that has received but little consideration as a fire hazard. 

A recent illustration of a termite fire hazard that might have caused a 
$5,000,000 conflagration occurred in a Cincinnati distillery. Evidence of ter- 
mite infestation was found in seven adjoining brick and timber unsprinklered 
buildings used for whiskey warehouse purposes. The local branch of a nation- 
ally experienced termite exterminating company was employed under a guar- 
antee contract. The exterminating process consisted in locating all termite 
nests or points of termite access to the earth, and then treating these locations 
with a poisonous liquid. This liquid was applied from a compressor through 
a hose terminating in a 14-inch pipe and nozzle which was under a pressure of 
150 lbs. per square inch. The pipe was inserted into tight fitting holes drilled 
in the wood at strategic points for the purpose of poisoning the termites in 
their nests. Masonry wall cracks and other surfaces were sprayed where sus- 
pected as possible points of termite access on their journeys to the earth for 
moisture. 

One building had been treated and work on the second was nearly com- 
pleted. All exploration and treatment operations were confined to the base- 
ments of the buildings with the idea of preventing future contact of the ter- 
mites with the earth and thereby depriving them of the necessary moisture, 
which would soon result in their extermination. The basement in which the 
accident occurred was an unpaved and unused area about 60 x 80 ft. and 8 ft. 
high. A movable scaffold was dragged around over the ground to reach the 
ceiling timbers supporting the first floor. The only basement wall openings 
were two small high windows on one side which severely restricted light and 
ventilation. Illumination was supplied by an ordinary 200-watt electric lamp 
on an extension cord hung over a nail on the scaffold. 

In moving the scaffold the electric lamp fell to the ground and broke. 
The glowing lamp filament started a flame which ran over the saturated wood 
and instantly converted the entire basement into a blazing smoke filled fur- 
nace. The plight of the two termite exterminators was soon discovered by 
distillery employees, who came to their rescue after turning in a fire alarm. 
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Both of the victims collapsed from inhaling the hot fumes and were sent to the 
hospital. The Cincinnati fire department responded promptly and soon had 
the blaze under control. Failure to have done this might have resulted in a 
very serious distillery fire that would have boosted the Cincinnati fire loss 
above any past record. 

The employees of the exterminating company could account for the fire 
only as the result of a broken lamp. They did not know the ingredients of the 
exterminating fluid which had an Underwriters’ Laboratories classification 
with kerosene several years ago. The subsequent analysis of a sample fur- 
nished by their manager showed a mixture of 85% kerosene or mineral spirits, 
12.5% orthodichlorobenzene and 2.5% residue. About 26 gallons of the liquid 
had been sprayed into and around the timber in 4 hours. The flash point of 
the mixture was 115° F., open cup, and the temperature of the basement before 
the fire was about 70°. 

The exterminators stated that the blaze started from the incandescent 
filament when the lamp broke. There had been little or no ventilation in the 
basement during the spraying and partial evaporation of 26 gallons of the 
flammable fluid. Since the flash point of the liquid at 115° was 45° higher 
than the atmospheric temperature, the ignition was not due to a flammable 
vapor from the exterminating fluid. The flash point of a flammable liquid or 
the temperature at which it will give off combustible vapors is quite different 
from the ignition temperature of a sprayed combustible mixture. In a cold 
furnace the pilot light in an oil burner will ignite sprayed oil having a flash 
point of 400° to 500° F. Pulverized fuel with a flash point of 1000° F. is 
readily ignited when sprayed over a pilot light. It is therefore probable that 
the distillery flash resulted from a fine oil spray retained in the confined base- 
ment atmosphere. 

A diligent search of many municipal ordinances and of the National Board 
of Fire Underwriters regulations offers no regulation for the control of fire 
hazards in the prevalent uses of exterminator fluids. A collection of 17 sam- 
ples from as many local operators shows all of them flammable, with flash 
points varying from 80° to 200° F. 

The Bureau of Entomology, U. S. Department of Agriculture, has done 
valuable and extensive work on termite research, prevention and extermina- 
tion. In connection with poisoning fluids referred to in their publications little 
stress was laid on the flammable constituents of orthodichlorobenzene, cre- 
osote and kerosene which were prescribed as precautions against future attack 
and not as primary means for extermination. 

The wood handbook of the Forest Products Laboratory, U. S. Depart- 
ment of Agriculture, recommends powder termite eradicators such as paris 
green, arsenical dust, or sodium fluosilicate for lumber damage that does not 
necessitate replacement. The recommended liquid preservatives for wood are 
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(1) those of an oily nature and relatively insoluble in water, (2) salts soluble 
in water, (3) toxic constituents in volatile solvents other than water. 

Creosote is the most important and useful preservative of the first group. 
It is a tar oil from coal, petroleum or timber that increases the flammability 
of the treated wood while the volatile oil constituents are present. The odor 
of creosote may be objectionable in residence construction or commercial 
buildings used for food product occupancy. Another objection to creosoted 
lumber is its inability to take paint. 

The recommended salts soluble in water are zinc chloride, sodium fluoride, 
copper sulphite and mercuric chloride. Zinc chloride is the most generally 
used water solution at 3 to 5%. It is cheap, readily available, odorless and 
somewhat fire retardant. The zinc chloride treatment for wood does not inter- 
fere with the taking and retention of paint. Painting is necessary to retain a 
water soluble salt where wood is subject to moisture. The sodium fluoride, 
copper sulphate and mercuric chloride solutions are more expensive and there- 
fore less frequently used. 

The principal volatile solvents other than water are petroleum oils that 
vary from the crude, through fuel oil, kerosene, mineral spirits and naphtha, 
with corresponding flash points varying from 500° to —50° F. The lower flash 
point solvents create a serious fire hazard when used in occupied buildings. 
This fire hazard may be reduced by the admixture of a non-flammable liquid 
such as carbon tetrachloride which, however, may evaporate either more or 
less rapidly, than the petroleum oil and still leave some hazard. Most of the 
commercial liquid insecticides are highly flammable but few, if any, are more 
effective than creosote or zinc chloride. 

Failure to discover and repair the damage from termite infestations in- 
creases fire and safety hazards because the honeycombed remains of solid 
timbers have been reduced to little more than hollow shells. This assists an 
experienced termite hunter in testing suspected lumber with a sharp instru- 
ment that can be forced through the surface because termites live and work 
under cover. Solid timber ignites slowly in comparison with honeycombed or 
shredded wood. Fire stopping in wood frame buildings of wood blocking to 
prevent a flue action between timbers becomes valueless after termites get 
into it. The termites will also eat insulation from electric wiring, thereby per- 
mitting short circuits. They have been known to go through books and 
records from cover to cover even in fire-resistive buildings. All that is neces- 
sary is a small wall, window, pipe, or other opening for ingress to a few work- 
ers or a pair from a roving swarm. Fire hose is also a choice morsel, in fact, 
they will devour anything containing cellulose, which is quite common in build- 
ings and their contents. 

Fire prevention, building and insurance inspectors should learn the dif- 
ference between termite infestations and dry rot. Building codes and insur- 
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ance regulations should have mandatory provisions for termite prevention and 
extermination. Fluids used by exterminators should not be permitted to create 
a serious fire and life hazard through large quantities of sprayed flammable 
liquids that may be accidentally touched off by a spark or open flame. 

Municipal regulations for extermination should license all operators. Per- 
mits should be required to show the time of treatment and location of every 
exterminating job. Methods and materials should be prescribed for safe and 
effective work. Orders should be enforceable to prevent additional infestation 
from existing colonies or swarms. This will require new educational matter for 
our fire prevention campaigns. 


Note: The N.F.P.A. Model Fumigation Ordinance contains certain provisions which 
may be applied to the control of this hazard, and the Committee on Fumigation Hazards is 
now studying termite control methods with a view to issuing a report on this subject —Ed. 


U. S. Post Office Building Fire. 


Fire which occurred in a record room on the sixth floor of the new eleven 
million dollar building of the U. S. Post Office Department in Washington, 
D. C., shortly before midnight on December 12, 1935, required seven hours 
work by firemen called on six alarms before it was controlled, and caused 
damage estimated at $30,000 exclusive of record losses. 

This fire again raises the issues of adequate protection for valuable public 
records; the desirability of eliminating worthless records frequently kept due 
to a lack of definite procedure for their disposal; and the advisability of giv- 
ing the District of Columbia Fire Department authority over fire hazards in 
Federal buildings in Washington which at present are not inspected by the 
Fire Department. 

The Post Office department building is a seven-story fire-resistive struc- 
ture. The fire occurred in a record room on the sixth floor occupied largely 
by files of the General Accounting Office. These files consisted of open wooden 
racks closely spaced and piled high with papers, books and other records 
bound in cardboard. The room had no windows or ventilators, but there were 
a number of doors along the corridor. The room was without automatic sprin- 
kler or alarm service. 

The fire was discovered by a building guard at 11:35 p.m. He sounded a 
local alarm, which brought other guards who attempted to subdue the fire 
with two standpipe hose streams. Finding that they could not control the fire, 
they called the fire department just before midnight. Within the next two 
hours five additional alarms were sounded to replace men incapacitated by 
smoke, and outside assistance was called to cover vacated stations. 

The fire was most severe in an area about fifty by fifty feet, but also 
caused some damage in aisles extending thirty feet farther to one side. It did 
not go beyond a restriction at a stairway to a longer and narrower filing space 
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Keystone. 


Left: Exterior view of the U. S. Post Office Department building in Wash- 
ington, D. C., during the fire in a record room on the sixth floor. Right: Charred 
records from the General Accounting Office files, thrown into the street during 
the fire. 


about 200 feet long. The fire was controlled only after holes were cut in the 
cement floor above, and distributor nozzles placed in operation. Forty-one fire- 
men required hospital treatment as a result of smoke and carbon monoxide 
fumes. Due to the lack of ventilation firemen could work only a few minutes 
at a time. 

The cause of the fire has been attributed to a portable 100 watt electric 
light bulb in contact with papers, or papers around the ceiling lights. 

The property damage was about $30,000, including damage to inven- 
toried contents. A large part of the damage to building and contents other 
than files was water damage. The consequence of the loss of the records has 
not been determined. Fortunately the records covered only closed accounts, 
and copies of a considerable portion of the papers would be present in other 
government offices, since the General Accounting Office passes on all expendi- 
tures which originate in the various departments. The Federal statute of limi- 
tations would enter into any damage suits, since the most recent papers in- 
volved date back sufficiently far to make the statute effective. There were 
also some records of the U. S. Geological Survey involved in the fire, the nature 
of which has not been reported. 

Note: The N.F.P.A. Committee on Protection of Records recommends, among other 
provisions, that record rooms be limited in size to 40,000 cubic ft., that all records be 
stored in closed metal containers, that lighting circuits be controlled by switches outside the 
room and provided with an indicator, and that no extension cords be used, and also recom- 


mends automatic fire extinguishing or detecting equipment where conditions favor the start 
or spread of fire.—Ed. 
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Fire Problems of American and Foreign Cities. 


By Boris Laiming, 
(Member N.F.P.A.). 


The purpose of this article is to present the problem of fire waste in a 
group of major cities of the world in relation to frequency and intensity of 
fires, and fire department organization. 

The data assembled below are the result of a detailed analysis of statistics 
of fires, fire losses, and fire department organization and operations in about 
forty large cities in the United States and in foreign countries.* Considerable 
diversity exists in the manner of presentation of the data by various agencies 
interested in the problem, and certain limitations are naturally placed upon 
the drawing of satisfactory comparisons between the different cities. For that 
reason, the loss figures given must be considered only approximate, as they 
are affected by uncertainties introduced by foreign exchange values, and com- 
parisons between the different types of fire department organization are 
accurate only in so far as diversity in the types of equipment and methods 
will permit. 

The per capita basis conventionally used to demonstrate the relative 
amount of loss from fire in given cities cannot be considered an adequate 
criterion for making comparisons between American and foreign cities in re- 
gard to the relative value of their fire defenses. Frequency and intensity of 
fires, property values at stake, and potential fire hazards created by prevailing 
types of building construction and occupancy have an important bearing 
upon the total fire waste and upon the amount of public fire protection 
needed. American cities are faced with a much greater fire problem than for- 
eign cities, both in number of fire outbreaks and their intensity, resulting from 
quick burning construction, and therefore must maintain larger fire depart- 
ments equipped to handle the existing emergency. 


Explanation of Tables. 


Table I presents graphically the monetary loss per capita and per fire in 
32 major cities of the world. Averages are worked out by division of the sum 
of all figures in each column by the number of cities for which figures are 
available. Current rates of exchange at time of report are used in computa- 


*Annual reports of the fire departments, publications by the United States Bureau of 
the Census, the National Fire Protection Association, the National Board of Fire Under- 
writers, the German Association of Fire Engineers, and others covering the years 1929 to 
1934 have been consulted in the preparation of this article. 
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tion of the figures for foreign cities presented in the table in terms of their 
American Dollar equivalent. 

Table II contains an analysis of alarms and fires in different cities. It is 
assumed that the amount of equipment brought into action to extinguish the 
fires is a measure of their intensity. On that basis the fires are divided into 
two groups, small fires extinguished without hose lines or major equipment, 
and fires extinguished with hose lines. The latter appear in the table, and are 
grouped under three headings in terms of percentages of the total number of 
fires in each city. 

Table III gives a summary of fire department organization in the cities 
under investigation. In view of the differences in the types and denominations 
of fire fighting apparatus in various cities it has been found necessary to estab- 
lish a standard basis for comparison by defining a “fire fighting unit.” The 


Table |. Fire Losses. 














Population 
Year of in Thousands Fire Loss 
Report (000 omitted) City ' Per Capita Per Fire 
1934 1028 EMMI 5064-56 oa:0 We emrees cele $0.82 $421 
1933 1176 BRL: 5, cande duslawtadeees 32 1,262 
1934 256 DMEM, civ ate cxicie ved ee aeovenes 54 607 
1934 326 OI 55.37) wo woe Noe apc aweeas 17% 722* 
1933 2000 CR Sh cuir hace cite ced cee 38 1,725 
1932 643 BEE oo. cbac os waa ces eee eae .08* 149* 
1934 1111 MEE OS ba2 ae acer eater ea ba 851 
1934 1129 URINE soi5:'s ne Sole ars Seek Cate .11* 95* 
1933 714 WOME: scccc tia cocccecas teeehae 15* 246* 
1933 856 BIOOOL Sve eck oou ck os Ruse Rhee 1.81 1,634 
1933 4397 RMN 5.50 cas kde ca been tes 88 663 
1933 572 DOs cris eteces metevaw eae 34 171 
1934 1053 MR ES anna Oa ad pus wee Maw aed 32 617 
1933 263 CREE ioc vias avec rnd ecu neoted 1.99* 1,422* 
1934 1647 WORE Scbd hc ccaaan eee cacts 18 363 
1933 522 SINTON. g bis:'s.akc: Gare aaa. awe ois .59* 422* 
1933 414 PRUNE oe Ceci aw orm adeeeaet 36 451 
1934 1854 VIGNE. hc cieicncacsetaeneee de ok 09 197 
mevtrnae CPs. GUABY 0's 6 055i es ca ws cave ees Faceese $0.58 $668 
1933 805 OY. uaa co 3 omen ae eee ee $2.93* $376* 
1933 3475 GRR Fa idea oi cea ee Oe 1.64 279 
1933 300 Cr NS OR os as cca ctod oe eens 39 66 
1934 300 BUN oe lore heen eae ae 1.11 161 
1933 1383 NE oa, Gon oe ea om are ea 1.37 190 
1934 1275 ee er ares ae 111 
1934 612 MEME Sg cctev conedeece ann: 1.05 184 
1934 472 ROO CIN, o iiivi cab ackicbboues 65 197 
1933 7346 POUT WN ain't Packw cp eaesecee 1.88 525 
1933 700 IN 33. gs couewen vant ees 64 159 
1934 318 OM CMDS ie. is cares Bee oe Ran 1.98 203 
1934 395 BOs oe oe wane caen ciecluneoeats 1.58 213 
1934 495 WRUEINON b's Sorc Sep dasetwe oem .60 81 
1934 1175 DAMON 6s iv ives diciweee RS 1.83* 629* 
Average (North American cities)...............2e000. $1.31 $241 


*Represents insurance loss only. 
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term, as used in this article, implies an operating unit consisting of one or 
two pieces of automotive fire apparatus with an average manual strength of 
5 to 8 men, designated in American cities as a company. Included in the total 
of fire fighting units in each city are engine, hose, ladder (truck), fire boat, 
and full crew squad companies. Full crew salvage units are separately classi- 
fied in the table. In foreign cities, an operating unit consisting of a combina- 
tion pumping engine and an aerial ladder is considered the equivalent of two 
American companies. Escape vans in British cities, and booster wagons in 
French and other continental cities are also considered equal to one fire fight- 
ing unit as here adopted. Equipment designated in German and Scandinavian 
cities as “Mannschaftswagen” is considered equivalent to an American squad 
company in the sense used in the city of Chicago, and representing an emer- 
gency reserve of men and special equipment. Auxiliary apparatus, such as 
water towers, boat tenders, foam or straight chemical wagons, ventilators, and 
similar apparatus, are generally manned by a skeleton crew of only one or two 
men and serve special purposes. This apparatus and squad and salvage ap- 
paratus are not included in the totals of fire fighting units in Table III, but 
are recorded in the last column on the right. The figures under the heading 
“Classification of Fire Apparatus” include equipment in reserve. 

Table IV contains data on fire prevention work performed by various fire 
departments. Lack of uniformity in recording of the data by the different 
cities makes it impossible to present a complete account of fire prevention 
work without extensive local study. 


Conclusions. 


An examination of the tables leads to several interesting conclusions re- 
garding the fire problem in large cities. 

The loss per fire proves to be much smaller in North American cities than 
in the majority of foreign communities. It averages $241 for a group of 14 
American cities, and compares with $668 for a group of 18 foreign cities 
(Table I). 

Comparison of the fire loss per unit of property value is made difficult by 
reason of diversity in the manner of presentation of the values. Estimated 
true values are available for United States cities. One city in Canada and 
one in China report assessed values. Four British cities report rateable values. 
Three German, one British, and one Norwegian city report insured values 
only. If rateable values are capitalized at 5 per cent, and the assumption made 
that a ratio between total insurance value and insurance loss is broadly com- 
parable to a ratio between true (capital) value and total fire loss (insured and 
uninsured), some idea of the relationship between fire losses and property 
values may be gained. On that basis, the loss per $1000 of all property value 
is found to fluctuate between $0.06 and $2.56 in a group of 10 foreign cities, 
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Table Il. Fires and Manner of Extinguishment. 


Percentage of Total Number 


Year of 

Report City 

1933. Amsterdam ...... 
S905. UME vices on stsca 
1934 Birmingham ..... 
1933) “BOMDRY 066s esc 
1934 Bordeaux ........ 
1904 “BROMen....6. cis 
1933: Brossels: .....25-. 
1943 “CRRA S. uok5 os 
1033. ‘Cologne ....+...3% 
1934 Copenhagen ...... 
1052. EORIOM 2... cae 
1931 Diisseldorf ....... 
1934  GIGSGOW ..0566.<. 
1934 Hamburg ........ 
i 
1933 + =Laverpool ......... 
S965 DOGGONE. 6.0 6c esces 
BUS OO eo owe neue 
oc GS | ee 
1933 DRUMMER. .....40-- 
I PRI ds io.ak ae 8s 
Pt SIMMS ic i ocnce eae 
1934 Shanghai.......... 
1933 Stockholm ....... 
1093 «“Stutioare ....< 22... 
1934. Sydney .....<0.. 
a) ee 


Average (Foreign cities) 


EOS. TROON Gb bse ses 
1930 Ciicage ..<....+. 
1933 Columbus, Ohio.. . 
1934 “DOnVeP o.csc ices 
BONS. DON. ook sie vcas 
1934 Los Angeles....... 
1934 Milwaukee ....... 
1934 New Orleans...... 
1933 New Work........ 
1963 «= Pittsburgh ....... 
1934 Portland, Ore...... 
1934 ‘Seattle .....%.... 
1934 Washington ...... 
1934. Montreal ........ 


Total 
No. of 
Fires 
1,914} 
3,604 
1,768 


*Includes 50% or more rescue calls. 
+Includes 40% to 60% chimney fires. 


Number 
of Fires 


2.46 
85 
1.72 
ae 
.89 
1.07 
1 
oe 
1.28 
1.39 
wo 
88 
85 
1.17 
.63 
1.11 
1.34 
1.98 
oe 
as 
1.40 
2.83 
51 
1.39 
.80 
1.63 
47 





1.09 


7.80 
7.50 
5.91 
6.89 
7.21 
6.81 
5.75 
3.27 
3.58 
4.02 
9.79 
7.42 
7.38 
2.85 


With 1 
or more 

per 1000 Hose Lines Hose Lines 
Population Per Cent 


15 
26 
40 
56 
22 
17 
31 
16 
21 


24 


19 
22 


41 


17 


35 


31 


of Fires Extinguished 


With 2 With more 
ormore than 3Hose 


Lines 
Per Cent Per Cent 
eva 1.4 
6.7 x 
10.0 2.6 
5.7 i 
5.6 1.7 
47 
8.0 1:5 
5.6 e 
gts 1.6 
Ia a 
3.4 
5.0 6 
8.6 3.0 
13 3 
3.7 
28 
5.5 1.5 
4.4 0) 
7.0 1.2 
2.3 
a 15 


and between $0.17 and $1.70 in a group of 14 American cities. The average 
loss per $1000 of property value is $0.853 for foreign cities, and $0.758 for 
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Five American cities report 27 to 76 per cent of their fire losses as result- 
ing from only 0.2 or 0.3 per cent of all fires. Five foreign cities show 50 per 
cent or more of their total fire losses resulting from 0.5 to 2.0 per cent of all 
fires. Five American cities show losses from fires of unknown origin ranging 
between 35 per cent and 64 per cent, and averaging 51 per cent of the total 


Table Ill. Fire Department Personnel, Stations, and Apparatus. 


Fire Classification of Fire Apparatus 
Fighting s © 
-—Units—, o - mo 8 
g " gf sig 5 = 
City ho ae ms es BSS S53: 
e we £8 38 % 8 £o be Bs S5a ag | 
—39 33 635 =2 $8 Pa a5 33 e ou BOs: 
ee ee ee ee 
Ro FH FH Am WD i iu de Ds mss ndn< 
Amsterdam .... 382 11 20 2.5 2 13 6 5 
NN 5.5 eis 2 5's 1,992 37 86 2.0 4 ee 3 
Birmingham ... 278 18 32 3.1 23 3 11 1 
Bombay ....... 281 10 14 1.2 ip 11 2 2 1 
Bremen ....... 278 6 14 4.3 2 ie aS a a 
eS ee 8 13 1.9 6 4 5 
Cologne ....40+ 304 8 15 2.0 1 10 6 a = 
Copenhagen ... 408 7 21 3.2 8 9 8 1 
eae 311 5 15 23 1 11 7 3 7 
Diisseldorf .... 227 5 13 2.7 1 10 5 3 4 
Glasgow ....... 235 10 23 2.0 25 $ ex aa 1 
Hamburg ..... 675 13 37 3.3 3 14 10 10 2 7 
ae 306 5 14 2.0 9 6 a ‘ 2 
Liverpool ..... 289 8 20 2.4 15 3 6 us ae 
London ....... 2,105 62 153 3.5 4 87 13 3 74 3 
RIE ag 4 on o's 146 3 8 1.4 2 5 2 es 5 
ME 5.8054 sis 323 6 20 1.9 1 13 2 14 2 
ee 266 5 15 2.0 9 7 a 3 
SONU hails 500 6s 218 6 17 6.5 2 3 6 8 ire 2 
WRORER Sievers 1,678 24 79 est 6 40 27 4 28 20 
Shanghai ...... 799 11 37 2.2 2 15 4 1 21 2 
Stockholm ..... 277 6 17 33 2 11 7 1 1 
Stuttgart ...... 146 3 8 2.0 4 4 1 1 
Sydney ....... 608 42 49 38 2 50 5 2 is 2 
IN ic-vaia bier 1,019 31 94 5.0 43 13 16 43 28 
Average (Foreign cities).......... 2.8 
0 ae 1,728 68 87 6108 6 3 61 43 56 9 
ee ee 2,905 148 194 5.6 9 3 146 59 7 21 
Columbus, O.... 337 19 27 9.0 Pe is 20 9 14 4 
Bar ee 389 21 31 10.3 os ae 17 11 10 3 
re 2,045 69 97 7.0 4 2 67 35 11 se 5 
Los Angeles... .1,748 76 99 Tat 4 3 81 24 45 1 49 
Milwaukee .... 816 37 54 8.8 3 3 34 15 4 4 
New Orleans.... 712 41 54 11.4 3 2s 46 12 1 5 
New York...... 7,321 284 365 5.0 24 11 283 160 126 32 
Pittsburgh ..... 920 54 76 «6108 es as 40 20 45 1 
Portland, Ore... 516 39 48 15.0 1 3 33 8 16 3 
BRIENE: i585 0:02 656 34 46 11.8 3 37 14 5 3 
Washington .... 866 38 46 9.3 pe 1 38 17 18 5 
Montreal ...... 902 45 92 7.8 7 2 16 31 31 15 


Average (North American cities). 9.3 
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losses, suggesting that incendiary fires stimulated by over-insurance and free- 
dom from personal liability of the citizens for fire may be more widespread 
than the records indicate. 

The ratio between the actual number of fires in American and foreign 
cities is 6 to 1, as shown in Table II. The effect of this upon the requirements 
for public fire protection is intensified by prevailing structural conditions 
favorable to the rapid spread of fire in American cities. Conflagrations which 
have occurred in American cities are traceable in most cases to widespread 
frame construction and lack of fire retardant roof coverings. The average 
ratio of fires extinguished by means of hose lines to the total number of fires 
is the same in American and foreign cities (Table II), proving that the six 
times more fires in American cities also means that there are six times the 
number of serious fires in American cities as in foreign cities. This condi- 
tion indicates that a six times greater maximum probable operating load per 
day should be counted upon by American fire departments, with a correspond- 
ing greater probability of simultaneous fires. This calls for a larger fire force 
per unit of population in American cities as compared with foreign cities, but, 
as seen from Table III, the ratio of fire fighting units in service in American 
cities is a little over 3 to 1, as against a 6 to 1 volume of service required. In- 
cluded in total alarms shown in Table II are calls for special services (resusci- 
tation, accidents, etc.), which constitute as much as 50 per cent of the total 
number of alarms in German cities, for example. The majority of those are 
attended by special equipment, not included under fire fighting units, and in- 
volve the services of relatively few men, as compared with calls for fire. 

Much attention has been devoted in the past decade to fire department 
training, including systems to provide technical and professional instruction 
for the fire department personnel. A system of prerequisite technical training 
and probationary work for the officers of most foreign fire departments is 
matched by a system of competitive promotional examinations for all ranks in 
American fire departments. Aside from routine drills and instruction for pro- 
bationary firemen, efforts are being made in many cities, both in America and 
abroad, to give theoretical class instruction in fire fighting and its various 
ramifications to the entire personnel. Professional colleges conducted by fire 
departments for their members, as developed in New York and Los Angeles 
and other cities, have brought very gratifying results in improvement in the 
general efficiency. 

As seen from Table IV, fire prevention inspections and enforcement of 
city ordinances appear to be greater in scope in American cities than in most 
foreign cities, but the latter do not generally furnish complete inspection 
records. Examination and approval of building and installation plans and fre- 
quent inspections and details to places of public assembly constitute the major 
activities of foreign fire departments in the field of fire prevention, in so far as 
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Table IV. Fire Prevention Work by Fire Departments. 


Year of Total Inspec- Violations 
Report City tions Made Corrected 
Foreign Cities 

1933 NNNMIE Sts pix. 6'Sg:20'5. 9 +6 os pee aes 4,377 Rares 
1934 ES ee er ee er ee 7357 742 
1933 NIE oop ee Ci Groh eee soon cee hence 766 Hie 
1933 IEE £8 oon gos s1e 8 Ee ORs A cee aiaobin® 6,014 ee 
1934 NINE oni .a7/5) son teip) aries Great SoA aac Ne seria 1,329 
via de das ein 444 sae 
1933 REMMME osrg 5 oats sie Wy Miiguenie Srkans mtieiieas 2,004 

1933 I occas Sc ong pip arene aah sceele R's wi eel go: 22,375 

1933 PNM Bd vac eco tao kD Sew es b HES hes 629 

1934 MER GLa sdche a ln aisis wigle the Leenks eteseenes 3,800 Saas 
Os ON a Tk eh dna a ie 39,669 2,338 
1933 OR ae ett ahha gaa wee Eh geew thes doer 3,364 oe 
ee PS os Sie wt don Sees op elk 18,078 1,324 
1929 MEL od Tg cage oe ak ember tec abe 36,718 16,353 

U. S. Cities 

1934 OTE TERT RET ECR LOCC 103,865 10,474 
1930 MENS capi cis 5a Re ras os Sa wwes's sitais eee 29,340 sei 
1934 SNES, Solr Swine ead ee Sag Cie wRw UWR eas oo 12,955 837 
1933 SR eee ree ene eee 348,510 33,986 
1934 NE sso . ose pele ve see when Veaees 442,260 7,602 
1934 NINES 5 fous ola earner pia enaw veo a aure 35,932 1,863 
1932 PIE ooo ce iy aise see ees OR ew ONE O RM 200,394 39,476 
1933 RMN iis 5 lova a 5S. 0 alerwaaw We pote Fi . wee 2,133 
1934 EE Ne ois ep a nadia Sis Kab see o wn 46,354 30,464 
1934 NIN os aratiy ip Ei cial inte © 14 rel wroddig GrelR-D bia bide 32,669 eae 


Note: Many foreign fire departments report making periodic inspections of hazardo 
premises, public buildings and places of public assembly, but do not state the number 


inspections made. 
Above total inspections do not include theatre details of firemen to performances. 


can be learned from their annual reports. The relation between a greater nun 
ber of fires in American cities and a smaller number of fires in foreign citi 
cannot be directly traced to any specific fire prevention activities. The great 
number of fires in American cities is probably chargeable mainly to less ge 
eral fire-resistive construction, to over-insurance, to deficiency in prosecutic 
of negligence and to lack of general application of the principle of person 
liability for fire; possibly also to a faster tempo of activity resulting in it 
creased carelessness. 

In the group of large American cities under consideration the loss redu 
tion over the past 5 years has been from an average of $2.81 to $1.31 p 
capita. Extensive fire prevention activities and marked improvement in fi 
department training and methods have undoubtedly contributed to the redu 
tion in fire losses. Those efforts accomplished a 53 per cent reduction in tk 
amount of loss, but only a 10 per cent reduction in the total number of fire 
proving that other important factors, some of which are mentioned abov 
affect the frequency of fires. That group of factors cannot be controlled sole] 
by fire department efficiency, but by enactment of enforceable and adequa' 
laws which will show their effect in time. 
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Loss reductions amounting to 50 per cent have been accomplished during 
the past five years by many foreign departments also. It is interesting to note 
that small loss figures for German cities are coincident with the fact that 
frame construction is practically non-existent in German cities, negligence re- 
sulting in fire is penalized, over-insurance is abated through the operation of 
an enforced insurance system for all buildings, and fire department training is 
of a very high quality. 

In conclusion, the statement seems to be in order that the magnitude of 
the fire problem in American cities fully justifies much larger fire departments 
than are considered adequate for foreign cities of equal population. At the 
present time, in proportion to the amount of service required, American fire 
departments average 50 per cent weaker than those of foreign cities; a fact 
which becomes of serious importance at times of seasonal fire epidemics when 
fire departments operate under conditions of peak load. 


Observations on Wiring Practices Abroad. 
By M. G. Lloyd, 
(Member N.F.P.A.). 

Attendance at international conferences in Europe in 1935 afforded the 
writer some opportunity to observe practices in the wiring of buildings, but 
not time for a thorough investigation such as would have been of interest. 

The advocacy of the bare-neutral system for the interior wiring of build- 
ings in the United States made it of especial interest to investigate the use of 
that system in England, where it is not a new proposal, but has been in use 
for many years. Its use has been very restricted, but I was fortunate in find- 
ing one installation which I could inspect. 

Since in this system the neutral wire is not insulated and is subject to 
contact with grounded objects throughout its run, the conditions for its use in 
England are not very favorable. The Electricity Supply Regulations (1934) 
state in paragraph 4 (a): 


The connection with earth shall be made at one point only in each distinct 
system, unless connection with earth at more than one point is for the time being 
approved by the Electricity Commissioners with the concurrence of the Post- 
master-General and is made in accordance with the conditions, if any, of that ap- 
proval, and the insulation of each such system shall be efficiently maintained at 
all other parts. 


Formerly there were no approvals for local grounding, so that the wiring 
had to be insulated from the supply circuit by the use of a transformer. More 
recently I am informed that such approvals have been issued in certain 
instances. 

Earthed concentric wiring is recognized in the Regulations for the Elec- 
trical Equipment of Buildings, issued by the Institution of Electrical Engi- 
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neers. Rule 412 (a) of the 1934 edition states: 


Earthed concentric wiring shall only be used where :— 

(a) It is connected to the secondary side of a transformer or converter and 
is so arranged as to be electrically insulated from the public supply system; or 

(b) It has been approved by the Electricity Commissioners for connection 
to a particular supply system; or, 

(c) The supply is obtained from a private generating plant. 


For isolated plants, the use of concentric wiring is not restricted to alter- 
nating current, and I am informed it has been used in a number of such in- 
stallations. 

Bare Neutral Wiring Installation. 


The installation which I visited through the courtesy of Mr. Hird of the 
Fixed Price Light Company was in a London tenement house on the south 
side of the Thames River (Waterloo). The conductor used is known as 
“Stannos” wire and consists of a rubber-insulated, stranded copper conductor 
surrounded by a tinned copper sheath. This sheath is of sufficient thickness 
to provide a greater cross-section than the inner conductor, so that the drop of 
voltage on the neutral conductor is lower than is customary in the ordinary 
2-wire insulated system. The sheath is water-tight and is rigid enough to be 
mechanically strong and makes a very neat appearance when run as exposed 
wire. It is, however, semi-flexible, so that it can be bent around corners with a 
liberal radius. 

Special fittings have been devised for making joints and taps, and in 
these fittings the grounded outer conductor is clamped and not soldered to the 
fittings. Care is taken in running this conductor to keep it out of contact with 
gas piping. Every attempt has been made to make the installation as inexpen- 
sive as possible, including the use of hardwood switch bases. Pendent cords 
take the place of ceiling or wall fixtures, to a large extent. Special lamp- 
holders and lamp bases have been utilized, so that the different sizes of lamps 
are not interchangeable. This is done for the reason that lamps are supplied 
by the company above mentioned, with free renewals, and current is also sup- 
plied by them at a fixed price per week on a flat-rate basis, and no initial 
charge is made for the wiring of the building. Such a flat rate basis of supply 
eliminates the need for installation and reading of meters in the premises of 
the individual tenants, and there is but one meter to measure the current sup- 
plying the entire block of tenements. This meter is the basis for reimburse- 
ment of the utility company by the contracting company which deals directly 
with the tenant. 

Supply for the earthed concentric system is usually through a transformer 
which steps the distribution voltage of 230 volts down to 115 volts. In other 
cases permission has been obtained to connect the wiring system directly to 
the supply mains. 

Inquiry among electrical engineers gave me the impression that this 
method of wiring was not regarded as first-class, had not been widely used, 
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and was not considered for important buildings. The Chief Electrical Inspec- 
tor for Factories, Mr. H. W. Swann, of the Home Office, stated that he did not 
know of any installation of the earthed concentric system of wiring in factories 
or other industrial plants coming under his jurisdiction. Nevertheless, installa- 
tions similar to the one inspected were said to exist in other districts of Lon- 
don, at Gillingham and other places, and throughout the entire area of a few 
local supply systems. As noted below, however, an earth connection of not 
more than 1 ohm is an essential unless other precautionary measures are 
applied. 
The Leakage-Trip Coil 

A device whose use is increasing in England deserves special mention 
here. It is designated as ““The Leakage-Trip Coil” and its use is specified in 
the following paragraphs from the Wiring Regulations. Under “Control and 
Distribution of the Supply,” Rule 116 states: 

Where the normal working current in an outgoing circuit from a distribution 
fuse-board or switchboard or from the main switchgear exceeds 100 amperes, 
unless it can be ensured that the total resistance of the earth continuity path at 
all times is so low as to permit, in the event of a fault to earth on an outer or 
phase conductor, or on the non-earthed conductor of such circuit, sufficient over- 
load current to flow to operate the circuit-breakers or cut-outs protecting the 
circuit, there shall be fitted an automatic leakage-trip device whereby such circuit 
or the whole installation shall be disconnected from the supply whenever the 


leakage to earth attains a prescribed value not greater than 100 amperes (see also 
Regulation 1005). 


In the section on “Earthing,” Rule 1005 (C) states : 
Where it is economically impracticable to obtain an earth having a resistance 
of not more than 1 ohm, earthing shall be supplemented by an earth-leakage trip 
so adjusted that it will operate at not more than 30 milliamperes. In this circum- 
stance the automatic leakage-trip device specified in Rule 116 is not required. 
Rule 1002, which deals with Bathrooms, contains the following in a fine- 
print note: 
If portable appliances are not of the “all-insulated” type it is recommended 


that the final sub-circuits be protected by automatic leakage-trip devices set to 
operate on a leakage current not exceeding 30 milliamperes. 


Since lighting circuits in England are usually operated at 230 volts, and 
both fixed and portable appliances are of the same voltage class, the need for 
protective devices to prevent shock in case of insulation failure is much greater 
than in the United States. The need for this protection has, consequently, 
been felt more keenly and has led to the introduction of the leakage-trip coil 
and to the requirements quoted above in the wiring rules. 

It is common to incorporate a leakage-trip coil in the same device which 
furnishes overload protection so that this device will open the circuit in case 
of either overload or insulation failure, even though the latter is not of a 
nature to produce a short-circuit or a path to ground that would pass enough 
current to trip an overload circuit-breaker. 
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In Germany I found that this same leakage-trip device was recognized 
in the rules. Its use appears to have originated with the Rheinisch-West- 
faelischen Elektricitaets-Werke Aktien Gesellschaft, which has its headquar- 
ters at Wesel. The Director, Herr Heinisch, and his staff, extended every 
courtesy to me when I took the opportunity to visit them and see actual in- 
stallations of such a device. 

The distribution of this company is largely in rural territory and is at 380 
volts, 3-phase, 4-wire, giving 220 volts on one phase for lighting. The German 
rules call for the leakage-trip device under conditions where the voltage to 
ground can exceed 65 volts on any exposed metal, but this particular com- 
pany considers 42 volts the limit for safety, and the tripping devices are set 
to operate whenever the voltage on exposed parts exceeds this value owing to 
leakage from a phase wire. 

Installations of this type were demonstrated to me in a farmhouse and 
barn and also in a creamery where there were a number of 3-phase motors. 
Tests made in my presence showed that the tripping occurred definitely at a 
value of 42 volts when, by the use of a resistor, the voltage was gradually 
raised to this value. The device used in these cases had trips for both leakage 
current and overload, the former depending upon electromagnetic action, 
whereas the latter was thermally actuated. The factory price for such a device 
in small sizes was stated to be not over $7.00. Its use had been largely dic- 
tated by casualties to farm animals, although it offers the more important, if 
perhaps less often needed, protection to human beings also. 

The only requirement for similar protection in the National Electrical 
Code is found in connection with the use of cranes having bare contact con- 
ductors in the presence of combustible fibrous materials (see Article 32, Haz- 
ardous Locations, paragraphs 3205-0 and 3206-n). 
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Fire Department Records. 
By Percy Bugbee. 


There are nearly as many fire department record systems in use today 
as there are fire departments, with a bewildering array of record forms of all 
shapes and sizes, for all sorts of purposes. Record forms used in fire depart- 
ments in some fifty of the larger cities of the United States and Canada, 
assembled by the field engineers of the National Fire Protection Association, 
show no uniformity in records or procedure. Without such uniformity com- 
parisons between the fire department results in different cities must be more 
or less inaccurate. There is a real need for greater uniformity in record and 
reporting procedures. 

The average fire department record system has developed in a haphazard 
manner over a period of years. From time to time a need arises for specific in- 
formation and records devised on the spur of the moment to provide such 
information. This has led to a heterogeneous collection of record forms often 
burdensome to keep and many times with useless and unnecessary records to 
be filled out often lacking in vital information. 

It is a practical impossibility to design a perfect system of fire department 
records applicable to cities of all sizes and to fire departments of all kinds. 
The organization plan of fire departments is not alike in any two cities and the 
structure of the city government itself has a definite influence on the kind of 
records that are kept. Certain fundamental information, however, is desirable 
in any fire record system. Such basic records are important to the effective 
administration of fire departments and the efficiency of the service rendered 
to the public. 

During recent years there has been an increasing interest in records on 
the part of fire department officers. The increased fire prevention activity in 
fire departments has led to the development of records of inspections by fire- 
men and by fire prevention bureaus. The establishment of arson squads has 
shown the importance of proper records in the detection and prosecution of 
incendiarism. 

The pressure upon fire departments, like other city departments, for 
economy during recent years has had a stimulating effect on city officials to 
render a more accurate account of the department’s activity to justify its 
expenditures and to support requests for appropriations. It is only through 
an accurate system for reporting fires and for recording fire department activ- 
ities that fire department operation can be intelligently appraised. This does 
not mean, however, that an unduly elaborate and complicated record system 
is required. 
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DEPARTMENT OF SAFETY DIVISION OF FIRE CITY OF CINCINNATI 
DIST. REPORT OF BUILDING FIRE 

STREET NAME STREET No. 

TvwE «= M, BOX. TIME M. EXTRA ALARMS ‘ M. RESPONDED ON.. 


No. STORIES. 


OS ES eee i 
Sen IED IRI AAI i a a a at a a a cg 





CAUSE IN DETAIL. 








DEATHS OR INJURIES. 








BUILDING 


VALUE | EST. Loss INS, CARRIED | GROSS Loss | INS. PAID 


CONTENTS 


RECOMMEND INVESTIGATION BY ARSON SQUAD: [] YES 0 No 
RECOMMEND INVESTIGATION BY DIVISION OF BUILDINGS: [] YES 0 no 
PROPERTY LAST INSPECTEO___ CdS INSPECTOR 
CONDITIONS FOUND. 

ORDERS COMPLIED WITH. 
REMARKS. 





























FIRE MARSHAL 





Fig. 1. Simple Form for Reporting Fires in Buildings Used in Cincinnati. 


It is hardly necessary to discuss the desirability of good record systems 
in fire departments. An adequate record system gives the fire department the 
basis for its reports to city officials and to the public. It shows the progress 
being made in controlling and preventing fires; it provides a basis for com- 
parison of the city’s fire record with other cities; indicates where fires are 
occurring and what is causing the fires and losses; provides information for 
special inspection campaigns in various districts of the city, covering various 
special fire hazards; discloses the trend of the fire loss; indicates the need for 
certain laws and ordinances and indicates in general the entire progress and 
efficiency of the department. 

Fundamental records which are of vital importance in most fire depart- 
ments are discussed in the following paragraphs. Additional records of various 
types which cannot be described in the limits of this article, have also been 
found useful in many fire departments. 

1. THE Fire AND ALARM REPORT. Obviously the most fundamental fire 
department record is the report made out by the officer in charge for each fire 
or run made by his company or department. Simple forms for reporting fire 
department runs are indicated by Figures 1 and 2. It is desirable to report 
building fires and other fires or alarms separately, especially where there is a 
large number of runs each year. The amount of details reported on fires can 
only best be determined by the facilities for reporting afforded by the individual 
department. The department whose men are well trained can furnish fire reports 
in vastly better detail than those departments with little training. A complete 
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DEPARTMENT OF SAFETY DIVISION OF FIRE CITY OF CINCINNATI 
REPORT OF NON-BUILDING FIRE OR OTHER ALARM 
DATE scat Pg 193__ 


M. EXTRA ALARMS. TIME M. RESPONDED ON 


ON STREET CON ctncinccesine ADORESS___ 
ee eee HOT RATIOR Deen GOO 
OWNER NEGLIGENT OR CARELESS: [J yes [1 No EST LOST INS. PAID. 


FIRE OUT-OF-DOORS CUE cctnrinininpsccsnitissitinsiitpilaniaeei AIS stitisinmpalincciiiicic 
C0 RUBBISH IN VACANT LOT 0 RUBBISH IMMEDIATELY AROUND BUILDING 
0 pump 0 Brush OR GRASS O oTHER FiRE OUTDOORS 
DESCRIBE ANY ILLEGALITY INVOLVED __. 

EST. LOSS 


C) FALSE ALARM (maticious) 


C] SPECIAL ALARM O First aio 
Oo EMERGENCIES - AIDING PERSONS 
o EMERGENCIES - SAVING PROPERTY 


DEATHS OR INJURIES 





ror F-loz USE REVERSE SIDE FOR DETAILS 





Fig. 2. Simple Form for Report of Fires Other than Fires in Buildings Used 
in Cincinnati. 


fire report for a fire in a building will contain such information as the con- 
struction and contents of the building, the cause of the fire in detail, the com- 
plete operations of the fire department at the fire, complete data on the losses 
to building and contents, details on the private fire protection facilities in the 
building and how they were used, and an accurate account of the progress of 
the fire from the time the fire department arrived until the fire was out. 

2. Report oF Run Mabe. In the larger departments where several 


companies may respond to a fire a desirable supplementary form to the 


fire report form is the report of the run made by each company. These reports 
are made out by the company officer and serve as a check upon the fire report 
made by the officer in charge and upon the operations of the individual com- 
panies. The reports of company runs should be confined to showing just what 
the particular company did, what equipment it used, and how it used it. Such 
reports of company runs are especially useful in studying large fires and for 
the drillmaster in instructing the men as to the best practices in the technique 
of fire fighting. 

3. Company Diary AND COMPANY JOURNAL. An essential record for 
any fire department is a company diary in which is recorded whatever takes 
place at the company quarters. This may be simply a blank notebook in 
which is recorded in chronological order by entering times or by a time stamp 
the events of the day. The company diary is kept by the man on watch. 

In addition to the diary each company should have a journal in which 
may be recorded the permanent record of company activities. Usually such 
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CITY OF TORONTO 
FIRE DEPARTMENT 


Fine Prevention Diviston 


e No 





Street and Number 





GENERAL INSPECTION REPORT TO BE USED 
FOR REGULAR ONSPECTIONS 


Nearest Cross Street of Storey No. of Su’ 


Name of Building of Occupant 


Name of Agent or Owner and Address 





What Is Building Used F 




















Well Lighted... | 





OILY WASTE AND RAGS 
Kept in Metal Boxes Poorly Lighted 
Kept in Wooden Boxes... Permit to Store Fire Drill, Yes 
Neglected Gasoline .... Ne 
Benzi 
GENERAL REFUSE ‘ a FIRE TOWERS AND ESCAPES 
a 











| 
Volatile Oils 


Inside 
wed Py ytd 
Removed Promptly. picid 
Allowed to Accumulate le 
Kept Clear. 
PACKING MATERIAL Acids eee 
Kept in Good Order Other Highly Inflammable| Weil Lighted 
In Bad Order Materia! i aes 
Care Exercised : 
GENERAL CLEANLINESS on Pe Easily Accessible 
Handled Carelessly cs 
Secement....Cheae Not a Accessible 
Dirty EXITS AND PASSAGEWAYS oe a 
Som ‘ Neo Bigns. 
Se ona Provided with Red Lights 
DIR ne Not Sufficient a hetes 
Yord and Ares Clean. Kept Clear Gul Gratin. 


Dirty Impeded Poor Condition 





(Note: Mark the items by a cross (X) in the column provided wherever applicable) 
































FIRE ALARM GONGS Gas 
Sufficient Number ‘ ss . Shut Off Inside oa 
Insufficient Number... poss a ‘ets Sea : | i || | 
jas Stoves fe Position 1, 
So Oaed Tithey Cin Gas Stoves in Unsafe Position - j | | | | j ! 
Out of Onde? | | 1 | j 
BEATING as i 
PAILS . i 1 | | 
Steam eee: ho 
Suficient Number - Hot Water. 1] 
InsufBclent Number . Hot Air, é | j 
Full Btoves ey | iia ! i 
Baty ae FURNACES OR BOILERS ae oe A j 
Accessible : s Oil Burner e | | | | Let 
Not Easily Accessible Blower g } | | | 
x Bafely Located + red? a 
EXTINGUISHERS Unsade Location ail j Pf 
In Good Working Order. Clear of Combustible Material et i | 
Out of Onder. Not Clear of Combustible Material 2 | 
Accessibl i | j i 
Pree RADIATORS AND STEAM PIPES Pra } ! 
Not Easily Accessible 1 | j 
es Safely Located aes j | 
Cpe Tahntee. Unsafe Arrangement S14 | | | 
Operation Not Understood. Clear of Combustible Material 2a ' 
Charged This Year Not Clear of Combustible Material a ' 
INSIDE HOSE AND SPRINKLERS STOVES, PIPES, CHIMNEYS i | 
Water On Sate 
Water Off Unsafe 
In Good General Working Order macrecrt | 
In Poor Working Order. - Electric Appliance Safe 
Tested This Year Electric Appliance Unsafe 
Electric Wiring Safe 
suonme Electric Wiring Unsafe it 
Smoking Permitted 
Not Permitted ASH RECEPTACLES 
Should Be Prohibited Necessary 
Not Necessary | 
DUMB WAITERS Sous | 
Safe Wood 
Unsafe | None - 











Fig. 3. Form used by inspectors of the Fire Prevention Bureau in Toronto. 
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journals are large record books with suitable rulings to cover such items as 
the roster of the company, record of sick, injured and leaves, record of fire 
fighting equipment, new equipment received, repairs to apparatus, working time 
at fires, gasoline supply, other supplies, charging of batteries, hose record, drill 
school evolutions and ratings, inspections of buildings in the district, hydrant 
inspections, special details to members. The company journal forms an impor- 
tant method for checking up on men and equipment and contains vital infor- 
mation for the company officer for detailing his men and for checking sup- 
plies and equipment. 

4. Dartty Report OF THE FirE ALARM Office. In all cities where there 
is a fire alarm headquarters the fire alarm office should send a daily report of 
its activities to the chief. This report should contain a record of each alarm 
received, the location of the fire and the kind of alarm (building fire, brush or 
grass, automobile, etc.). The report should also include information on any box 
or line trouble. Such a record is a valuable check against the fire reports that 
come in from the various companies. 

5. HEADQUARTERS JOURNAL. A record that is perhaps more widely used 
by all departments than any other is the headquarters journal. The journal is 
a permanent master record of each alarm entered chronologically. The ordi- 
nary fire department journal is a substantially bound book with pages 19 x 
10% inches. Standard journals are furnished to fire departments by the Na- 
tional Board of Fire Underwriters, 85 John Street, New York, at the nominal 
cost of one dollar per copy. The data to be entered in the journal respecting 
each fire are the following: date of fire, time of day, record of alarm (whether 
box alarm or telephone alarm), location of fire, names of parties sustaining 
loss (including names of owners of building and occupants) construction of 
building, number of stories, occupancy of building, fires other than in build- 
ings (such as grass or dump fires), record showing the extent of the fire 
(whether confined to one floor, one building, or extending to adjoining build- 
ings), the cause of the fire, how the fire was extinguished, the apparatus and 
equipment used, the value and insurance loss both insured and uninsured, 
both on the building and contents separately, and the totals for both. Entries 
in the journal should be made by the fire department record clerk at the end 
of each month from his fire report cards. Summaries of the journal data form 
the basis of monthly and annual reports which are discussed later. The chron- 
ological record in the journal, supplemented, by fire report cards filed by street 
address and by fire causes, forms an excellent cross-reference of fires. 

6. INSPECTION Form. A record of all inspections of property for fire 
hazards made by the individual firemen and fire officers in their districts and 
by the inspectors in the fire prevention bureau is fundamental for good inspec- 
tion work. Figure 3 shows a good inspection form utilized by the fire preven- 
tion bureau in Toronto. A more simple type of inspection form may be best 
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Office of Fire Prevention Bureau . it Ci 
ron tet crt Detroit Fire Department | Fite no. 


Orrice oF 


COMPLAINT Fire Prevention Bureau 


OS Date 


I icsisticrntineniaiansiticeprntimmeneanimmingingniitianiagy 
Address. 


ADDRESS. 
YOU ARE HEREBY NOTIFIED THAT ON INSPECTION OF YOUR 


‘Sir: You are hereby notified to have the PREMISES LOCATED AT 
following conditions remedied as instructed witbin 


AND USED AS A 


The following conditions were found to exist in violation of THE 
FIRE PREVENTION ORDINANCE of the CITY OF DETROIT. 


Copy of this ORDINANCE is printed on the reverse side of this 


notice. 


As this condition is a fire hazard and would be a serious hindrance to 
the proper handling of a fire by this department, should one occur, and is 
contrary to law. 

You are herewith notified to have this hazardous condition remedied, 
obstruction removed or alterations mad 
on receipt of this notice. Failure to com 
to execute the same within. + day 

i epatnineinenrmaieiemens render you liable to the penalties of said ORDINANCE, 





stated, will 
As these conditions are in violation of the Fire 

Prevention Ordinance, failure to comply as ordered a nae ee 
subjects you to the penalty of said ordinance. 


INSPECTOR 


Fire Prevention Bureau 





Fig. 4. Forms used to order the abatement of a fire hazard by the Detroit 
Fire Prevention Bureau. The one at the left is used where the order will prob- 
ably be complied with without further action. The other is a formal order which 
may be followed by a court summons. 


for the inspections by the regular firemen. A good inspection form provides a 
check list of hazards so that the inspector cannot fail to make a proper inspec- 
tion if he is conscientious. It is desirable to have a form filled out for every 
inspection, not only for the record but for the good psychological effect upon 
the occupant of the building. Inspection records are usually kept in duplicate, 
the originals being filed by street address at the company headquarters or in 
the fire prevention bureau, and the duplicate being kept by the inspector. 
Good inspection records are vital to planning inspection work and in follow- 
ing up hazards. Inspection records indicating hazards to be corrected are kept 
in a separate file until the hazard has been corrected. 

7. NorTIcEe oF VIOLATIONS. The fire department inspector must have a 
simple form to fill out and to leave with the property owner when he finds a 
hazard. The original form giving a brief explanation of the hazard and a sug- 
gested remedy is left with the person responsible and the duplicate is retained 
by the inspector for further follow-up. (Figure 4.) 


f THE 
IT. 


of this 


atroit 
prob- 
which 


vides a 
nspec- 
every 
upon 
licate, 
or in 
ector. 
ollow- 
> kept 


lave a 
nds a 
a sug- 
ained 


FIRE DEPARTMENT RECORDS. 219 


8. Liapitity Notice. A liability notice which the chief issues to the 
property owner when ordinary inspection procedure has failed, is another 
essential form. A good form of such notice is illustrated in Figure 4. It is 
desirable to have the city ordinance giving the fire department the authority 
for issuing orders printed on the back of this form. 

9. ComPANY BUILDING INSPECTION REcorD. A record which while it 
cannot be classified as essential is nevertheless very desirable, is a card which 
may be maintained on file in each fire company providing data on the indi- 
vidual buildings in the company district. This record card should be so de- 
signed as to provide the fire and inspection history of the building and if pos- 
sible a sketch showing the plan of the building, the arrangement of exits, 
location of sprinkler valves, location of hydrants, location of special fire haz- 
ards, etc. The fire companies that have such a file at their disposal are much 
better prepared to handle any possible fires in their district than companies 
without such a record. This sort of record is a very valuable adjunct to the 
training school in discussing fires in various types of occupancies. It is also a 
desirable record in showing the relationship between inspections, hazards and 
fires. 

10. Fire INVESTIGATION ForM. The more progressive fire departments 
have come to realize that a systematic investigation of all fires to determine 
the cause of the fire, especially in cases where the origin of the fire appears 
suspicious, is a very valuable record. In the larger departments men may be 
detailed to devote their full time to fire investigation work and more elaborate 
record forms may then be utilized. A good fire investigation form is a ques- 
tionnaire or check list of items that may help uncover clues as to why, how 
and by whom the fire was caused. Every arson squad keeps such forms for its 
own purposes. An adequate investigation of fires means an adequate control 
of the incendiary problem. A good fire investigation form will record such 
data as owner and occupants of the property, hazardous material found on the 
property, witnesses located at the scene of the fire, financial status of the 
property owner, etc. 

11. PERSONNEL REcorp. A well-designed report form covering the per- 
sonal history of each member of the fire department is a very vital record. 
About 95% of the annual expenditures of fire departments go for personal 
services, and an accurate record of each man in the department is necessary 
for efficient operation. A good example of a form used for personnel recording 
is indicated in Figure 5. A record should be filed for every man in the depart- 
ment and an envelope containing miscellaneous papers concerning the man’s 
record and progress should be kept with the record card. 


12. CONSOLIDATED MoNTHLYy REPorT. It is desirable, particularly in 
the larger cities, to provide a consolidated monthly report which compares 
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NAME DATE OF BIRTH 
BIRTHPLACE | DATE APPOINTED 
OCCUPATION AGE AT APPOINTMENT 


ADDRESS 
CHANGE OF RESIDENCE 


ADDRESS ADDRESS 




















PROMOTIONS 














TRANSFERS 























CHARGES PREFERRED 


SPECIFICATION 











MERITORIOUS SERVICE 
NATURE REPORTED BY 








RESIGNED RETIRED DISMISSED 





REINSTATEMENT YEARS SERVICE 





Fig. 5. Front of cardboard letter file used to record personnel data in Cleve- 
land. There is a file for each man in the fire department. 
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standard classifications of alarms, causes of fire, etc., from month to month. 
This report is made up from the daily reports. Such monthly reports present 
a ready and up-to-date picture of what is going on in the department. Month- 
ly reports form a good basis for newspaper articles and are useful in noting 
trends. The data to be contained in the monthly report will vary with the 
degree of completeness of the department record system. 

OTHER MISCELLANEOUS Forms. There are many other useful forms em- 
ployed by fire departments. Every department will find it desirable to have a 
record of equipment with a card for each piece of apparatus providing for 
data on its history. Similar records are kept for each fire alarm box and for 
supplies of fire hose. There should be records for reporting injuries to firemen 
and absences from the department. Complaint forms for recording complaints 
from the public are desirable. Requisitions for supplies and purchase orders 
should be in standard form. A very useful apparatus inspection form is indi- 
cated in Figure 6. 

THE ANNUAL Report. Every fire department, large or small, should issue 
an annual report shortly after the end of each fiscal year. There are still a 
surprisingly large number of fire departments which do not issue an annual 
report. These departments are hurting themselves as they do not give the 
citizens of their community any opportunity to review the work that the de- 
partment accomplishes during the year. The more complete the annual report 
is made, the better it is for the department and every man in it. A good annual 
report should contain an organization chart of the department, a narrative of 
the policies of the department, important changes during the year, and recom- 
mendations for succeeding years. A chart showing the number of fires com- 
pared with population, condensed financial statement of the department, a 
summary of the apparatus, equipment and manpower, and description of spe- 
cial department services rendered are desirable items to be included. In mak- 
ing up the annual report it is very desirable to aim for a standard, thoroughly 
explanatory classification of fires and alarms. Alarms should be recorded, 
showing the medium through which they are received, such as alarm box, tele- 
phone, auxiliary boxes, verbal alarms, etc. Fires should be classified, if pos- 
sible, as residence building fires, other building fires, rubbish or dump fires, 
brush or grass fires, other outdoor fires, automobile fires and other vehicle fires. 
The record of causes of fires should show the causes for each class of fires just 
mentioned. The detail of fire causes listed will depend on the size of the city 
and the number of fires. The larger the number of fires, the more detailed the 
cause classification should be. False alarms should be recorded separately, 
needless or accidental alarms shown separately, and calls outside of the city 
shown. It is very desirable to classify fires by losses under $100, $100 to 
$1000, $1000 to $5000, $5000 to $15,000 and over $15,000. If the majority 
of fire departments issued an annual report and provided a classification of 
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fires and alarms on some such basis as described above, a much more valuable 
record for the basis of comparison between departments could be secured. A 
good annual report should be extremely helpful in securing adequate appro- 
priations and building good will for the department. 


Weekly Apparatus Inspection "sine No... 


(Use separate sheet for each truck) Truck No.. 





WEEK ENDING INSPECTION BY. 
Miles traveled. 














How much hose on truck? 21/”......... ft. 1". ft. 
When was hose last changed ? ; i" 
Suction hose.......... ft. Condition eae’ 
How many nozzles? sizes:.. ; ees, | ee 
How many axes?.... . : What condition? ......... 
How many pikes? What condition? ....W.-.-..0. 

} How many covers? Repair mack Old... 

How many masks?. Kind........ ernshcetnc NEMO ican 
How much rope? Rolled correctly? sek sven CONAItION.... eran 

} Inhalator.... Condition First Aid Kit. on Condition......... 

Chemical or booster tank full ?.. Date recharged.........000co020 

| How much air in tires? R.F. . UF. 5 Eee sie PE 
How much gas in tank?. gals. Battery condition ............ cenlce 5 

| Is radiator full? Oil 0.K,? Date changed 

j Brakes: R.F. «te. ~ Ra. «Ae 

| Lights: R.F. LF. . Tail . Searchlight. 

j Ignition wiring......... Spark plugs... Fan belt 
Transmission........... Differential = 
MINOR EQUIPMENT. Check for location and condition. 
Lanterns - Double Male... . Spanners.... . Large Wire Cutters......... 
Flashlights . Double Female Belts........... Small Wire Cutters. " 
Crowbar. Siamese Conn. Roof Cutter . Rubber Gloves. asa 
Cellar Pipe Hose Kinker. . Hand Saws : » Se siamo as 
Cellar Nozzle. Deluge Set Augetrs..... Wire Brooms.....ccccccnne 
Door Opener. Life Net Squeegees . Sprinkler Wedges 
Hose Jacket Shovels Brooms. ‘ (or tongs)... 
Hose Roller Forks Mops - Sprinkler Heads............... 
Y Connection Bale Hooks. Sawdutt......... Hydrant Wrenches............ 
Gate Valves. Rope Tools Roof Paper. . Hatchets 
EXTINGUISHERS: 
Soda-Acid................ Condition ‘ Charged sad 
Carbon Tetrachloride Condition NOMI csisnorests 
Carbon Dioxide 4 Condition sh seers ena ‘ 
Foam........ encOndition... ‘ ON sss 
Other type. Condition... Charged 
Foam generator Condition. ; ict es 








General condition of apparatus. 
Condition of Fire Station.......... " 


SUGGESTIONS (Details of any defects noted above may be entered here and needed repairs indicated.) 





Fig. 6. A useful apparatus inspection form developed by the Fire Depart- 
ment Instructor’s Conference sponsored by the Western Actuarial Bureau. 
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ELECTRICAL THAWING OF FROZEN WATER PIPES. 


Electrical Thawing of Frozen Water Pipes. 


Electrical methods for thawing frozen water pipes have been coming into 
increasing use during the past few years. These methods have certain obvious 
advantages over thawing by older methods, particularly in the case of under- 
ground pipes, but also entail certain hazards which may cause fires, personal 
injury or damage to the pipes unless the electrical thawing is carefully done 
by persons thoroughly familiar with this work. 

In most communities electrical thawing is done only by the electric or 
water utilities, as the use of electrical equipment and the possibilities of dam- 
age to the water pipe make it inadvisable to have this method used by the gen- 
eral public. An exception is found in the case of thawing exposed pipes inside 
buildings where portable electric radiant heaters are often used, or in the case 
of small pipes electric heating pads may be wrapped around the pipes to fur- 
nish enough heat to thaw sections of pipes several feet in length. These home 
methods are obviously far preferable to the use of torches. 

Electrical thawing finds its principal application in the case of under- 
ground pipes which can be warmed by electric current passing through them. 
This operation is performed by the electric and water utilities or other con- 
cerns specializing in this work in many communities and has generally proven 
successful. The cost is only a small fraction of that which would be involved 
in making an excavation necessary to perform the thawing by fire heat or 
by steam. 

Electrical thawing depends upon passing a heavy current through the 
frozen pipe. As the heating effect depends upon the current and not upon the 
voltage, it is customary to use only a sufficient voltage to overcome the re- 
sistance in the pipe and produce the desired current flow. Voltages of about 
55 are commonly used for this purpose. 

Freezing in underground pipes most commonly occurs in the service pipe 
lines between street mains and buildings. The practice is to make an electrical 
connection to the pipe at the point it enters the house and another connection 
to a near-by street hydrant. In the absence of a hydrant, connection may be 
made to a water service pipe in some near-by house. 

Street mains, owing to the circulation of water, are less subject to freez- 
ing than services, but the electrical method has been applied with good results 
to street mains, usually by making connections to two adjacent hydrants. 
There seems to be no record in the literature of the thawing of mains larger 
than 6 in., possibly because the larger mains are less subject to freezing. 

The current used is commonly an alternating current of high amperage 
supplied by a special transformer brought in for this purpose. In some instances 
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portable gasoline motor-driven generating sets of the type used for electric 
welding are employed. Electric storage batteries have also been used for this 
service. 

In order to thaw service pipes of 34-in. to 2-in. diameter, currents of 250 
to 400 amperes are required, according to a paper by Mr. A. G. Pierson pub- 
lished in the March 1935 Journal of the American Water Works Association. 
Currents up to 600 amperes are required for thawing iron pipes up to 6 in. in 
diameter, according to a paper by W. P. Dobson, Chief Testing Engineer, and 
his associate, W. B. Buchanan, of the Hydro Electric Power Commission of 
Ontario, presented before the 1935 annual meeting of the Canadian Section of 
the American Water Works Association. 

These heavy currents, unless carefully controlled, can cause considerable 
damage, even though the voltages used are low. Trouble is likely to occur if 
there is a return path having resistance lower than the pipe to be thawed. In 
such cases the thawing current, or part of it, may be diverted through elec- 
trical connections in near-by houses and cause fires. Such a fire occurred in 
Unionville, Conn., on February 2, 1935. In this instance employees of the 
local public utility company were attempting to thaw a frozen pipe by the 
electrical method. An armored cable in contact with a water pipe in a house 
on the opposite side of the street became overheated and burned the floor tim- 
bers. The fire was extinguished with minimum damage. 

The electrical thawing method is only practical where the piping provides 
a continuous electrical path. The presence of joints with high resistance may 
cause local heating and damage the pipe or cause leaks. On this account the 
electrical thawing method has not been recommended for cast iron pipe with 
lead substitute joints. However, with a knowledge of the character of the 
joints and control over the current used, damage to joints should not be a 
serious factor. 

The following, extracted from a paper entitled ‘““Thawing of Ice in Water 
Pipes by Electricity,” published in the November 1935 issue of the Bulletin 
of the Hydro Electric Power Commission of Ontario, is based upon the results 
of experience in more than three thousand thawing operations in various 
municipalities in Ontario and outlines the precautions necessary for the suc- 
cessful application of this method. 


Damage to Pipes or Fittings. 

In the case of ordinary 34-inch service pipes, currents up to 300 amperes should cause 
no damage in the piping except at rubber-gasketed unions. This may be avoided by pro- 
viding an electrical by-pass around such fittings. Connections to the operating rod of a 
shut-off valve should be avoided. The most difficult services to thaw are those using lead 
or copper pipe coupled to iron pipe, since the heavy currents necessary to thaw ice in the 
lower resistance copper or lead pipe may damage the iron pipe. Such a case requires care- 
ful handling and for copper pipes may require currents in excess of the usual 300 to 600 
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ampere supply. It has been noticed in several cases that a thawing operation loosens scale 
or rust in the pipes, which may result in blocking a valve. 

In thawing mains of 3 to 6 inches diameter, currents of 400 to 600 amperes may be 
required for from fifteen minutes to over an hour and attempts to thaw such mains by 
connecting to a service pipe on each side of the frozen section are likely to damage the 
smaller pipe. If it is impossible to make connections to hydrants or to the main itself, 
two or more services should be connected by jumpers in order to properly distribute the 
current. A clamp-on ammeter provides a convenient means of checking such current dis- 
tribution. The use of butt joints, and various gasket materials, in mains, may result in 
damage at the joints. In most cases, such concentration of heat at joints will be indicated 
by an erratic ammeter reading as voltage is applied, indicating intermittent breakdown of 
the joint insulation. 

The finding of burst pipes after thawing sometimes throws suspicion on the electric 
thawing operation as the cause, but the possibility of generating sufficiently high tempera- 
ture steam to develop bursting pressure is extremely remote. 


Damage to Gas Piping and Electric Wiring. 


To guard against overheating of gas pipes, or sparks adjacent to gas pipes or meters 
with their attendant fire hazard, all connections between the gas and water piping systems 
should be removed, and all crossovers or other points of contact insulated during the 
application of current. 

The electrical neutral conductor, when bonded to the water piping system, may divert 
a large part of the current and this has been known to cause fires during thawing opera- 
tions. Such diversions may be conveniently checked by means of a clip-on ammeter, and 


may be prevented by removal of the neutral connection. In case of breakdown of high 
voltage insulation of the pipe-thawing transformer, the neutral connections at near-by 
houses to the same water main should protect against hazardous voltages on the water 
piping system. Where an existing distribution transformer is being used for pipe thawing, 
it is imperative that the neutral connection at the transformer secondary be removed, other- 
wise current will feed back through the secondary neutral to adjacent water pipe connec- 
tions, and may seriously overload the transformer. 

Failure to remove neutral connections from a service pipe will frequently cause several 
telephones in the neighborhood to ring while the thawing operation proceeds. Not only is 
this annoying, but it may be dangerous, since it indicates a raising of ground potential in 
the district affected to between 40 and 50 volts. 


Prevention of Electric Shock. 

When a primary supply to the thawing transformer is used, the primary connections 
should be made by a qualified lineman, and where any temporary high voltage conductors 
are accessible to passers-by or curious children, a man should remain on guard continuously. 

On the secondary side, the voltage will usually be 110 volts or less, but due to the 
damp locations and large areas of pipe exposed, even this voltage may be dangerous. Resi- 
dents in the house whose service is being thawed should be warned to keep clear of all 
water piping and electrical appliances. It is quite conceivable that a hazardous potential 
may exist between a kitchen tap and a grounded electric stove frame, or between the water 
supply pipes and drain pipes, especially if the electrical neutral has been removed from the 
water piping to prevent it overheating. 

Poor clamp connections, insulated joints, or other discontinuity in the secondary circuit 
may cause steep voltage gradients, necessitating the use of rubber gloves in handling any 
secondary connections and guarding of exposed parts of the circuit from accidental contact. 
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Special precaution is necessary in thawing pipes connected to watering troughs or other 
farm equipment with which live stock may come in contact, since voltage gradients which 
are harmless to humans may be fatal to live stock. 


Prevention of Further Freezing. 

A satisfactory pipe-thawing operation consists not only of restoring a flow of water 
through the pipe, but in preventing the water freezing again if at all possible. When water 
in a pipe freezes the surrounding soil will be colder than the pipe itself, and frost will have 
penetrated a certain distance below the pipe. If sufficient current is used to thaw the ice 
along the inner surface of the pipe in two or three minutes, it is evident that the surround- 
ing soil will remain below freezing point. If sufficient water is available to permit the con- 
stant running of a tap, the pipe may remain clear. In addition to recommending the con- 
stant running of water for at least a few hours, it may be worth while to continue the elec- 
tric heating process until the entire pipe and surrounding soil have been warmed. An extra 
fifteen minutes on the job may save a return call and a dissatisfied customer. 


The Tacoma Hotel Fire. 


By Washington Surveying and Rating Bureau, 
(Member N.F.P.A.). 

The Tacoma Hotel, a famous landmark of Tacoma, Washington, was 
destroyed by fire early on the morning of October 17, 1935, with a loss of ap- 
proximately $320,000. Spectacular rescues and numerous narrow escapes 
accompanied the escape of the 126 guests and employees. Delay in promptly 
calling the fire department and inferior construction of the building, which in- 
cluded wooden floors, roof, and interior partitions and numerous unprotected 
vertical openings, together with the lack of automatic sprinkler protection, 
were prominent factors contributing to the rapid destruction of this popular 
old hotel. 

Construction and Arrangement. 

The hotel, designed by the well-known architect, Stanford White, was 
built in 1884. It was a large rambling structure 27,610 square feet in ground 
area and five stories and basement in height with the fifth floor located in the 
gabled roof portions. The exterior walls were mainly of brick construction 
twelve to twenty inches in thickness. About fifteen per cent of the exterior 
walls, chiefly at the top floor, and a one-story section in the rear which in- 
cluded a dining porch, were of frame construction. Floors and roof were of 
ordinary wooden joisted construction with the exception of the basement and 
kitchen floors and the ceiling over the boiler room, which were of reinforced 
concrete and hollow tile. Floors were pierced by many unprotected vertical 
openings, and basement and attic areas were not provided with fire stops. The 
interior finish was wooden lath and plaster on wood studding, well seasoned 
by years of service. Exposed woodwork was coated with many layers of paint 
or varnish. 
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This hotel had the usual basement occupancies, including a bake sho 
kitchen supplies storeroom, boiler and incinerator room with boilers not | 
service as steam was purchased from an outside central heating plant, buildir 
maintenance shop, hotel laundry, and a small paint storage room. Tena 
occupancies in the basement were a barber shop, tailor shop and photo 
rapher’s studio. The first floor contained dining rooms, kitchen, lobby and 
few guest and lounging rooms. The second, third, and fourth floors consiste 
of guest rooms and the fifth floor was used as employees’ quarters and storas 
rooms. The building was generally well maintained and housekeeping cond 
tions were considered satisfactory. 

Fire protection facilities did not include automatic sprinklers. A goc 
supply of chemical extinguishers was provided and there were inside stans 
pipes with two hose outlets on the roof and each floor except the first. D1 
standpipes for fire department use were also located at three of the five exteric 
iron fire escapes with which the building was equipped. Alarm systems co1 
sisted of central station supervised tour night watchman service with manu 
fire alarm boxes located on each floor except the fifth, and connected to tl 
public fire department through the central station supervisory office. A loc 
“break-glass” alarm system with electric gongs on all floors apparently w: 
not used. 

Story of the Fire. 

The fire started in combustible material behind a work bench in the buil 
ing maintenance shop in the basement. The night engineer was making repai: 
in the kitchen about 5:45 A.m. While engaged in this work it was necessa1 
for him to obtain screws from boxes on the work bench in the maintenan 
shop. It is assumed that while searching through the boxes he laid down « 
dropped a cigarette, which caused the fire. 

About 6 o’clock a baker on duty smelled smoke, but thought that it can 
from switch engines in the near-by railroad yard. Continued presence of tl 
smoke caused him to make an investigation about 6:10 a.m. He found tk 
carpenter bench in flames. Immediately he seized two dry powder tube ty; 
extinguishers and threw their contents on the bench, but with no appare: 
result. He then ran to a near-by standpipe, but before unreeling all the ho: 
he turned on the water. This caused the remaining hose to swell and stick ; 
the reel. He attempted to remove the hose and apply the water, but before I 
could do so a rubber motor belt was ignited. The dense smoke from the be 
forced him to retreat for help. 

Employees in the kitchen reported that they saw smoke coming up tl 
dumbwaiter shaft shortly after 6 o’clock. They notified the night clerk of tl 
fire and he immediately started arousing the hotel occupants by telephon 
Within two minutes the telephone system went out of service and the avai 
able employees were sent through the halls to awaken guests. 
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The fire department was not called until 6:19 a.m., when the first alarm 
was sent over a central station manual box in the lobby. The fire department 
responded at once from a station across the street from the hotel. It is reported 
that an earlier attempt was made to give an alarm when a Japanese house boy 
was sent to the fire station, but being confused by the closed apparatus doors 
he returned without notifying the firemen. 


Direct hydrant streams from a six-inch main in front of the hotel in service 
at an early stage of the fire shortly after rescue work had been completed. Heavy 
smoke and flames issuing from the upper portions of the building show how 
rapidly the fire spread from the basement to all portions of the building while 
firemen were engaged in rescue work. The outside standpipe at the right of the 
ei escape shown in the picture was not used due to the great headway of the 

re, 
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View taken at the main entrance of the hotel as the fire burst through the 
roof over the elevator shaft at 7:05 a.m. At the left smoke may be seen pouring 
from between every crack in the cedar shingle roof, which was entirely in flames 
five minutes after this picture was taken. Water from the ineffective direct 
hydrant streams is shown running down the face of the building. 


When firemen entered the building heavy smoke filled the north sectio 
of the basement. An effort was made to use hose streams in the basement, bu 
smoke and heat were so intense that the fire could not be reached. Fire fightin, 
activity was quickly discontinued and the firemen promptly commenced rescu 
work. A direct third alarm was sent in at 6:23 a.m. to obtain additiona 
equipment and men. The firemen and employees hurried through smoke fille 
halls knocking on doors, shouting an alarm and directing guests to fire escape 
and accessible stairways. By 6:30 the entire building was full of smoke an 
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Acme. 

Left: Rescue efforts at the rear of the hotel. Smoke which may be seen 
coming from the basement made stairways and elevators impassable. Firemen 
may be seen helping one of the occupants clad in night clothing down a ladder. 
The men on the right are raising a pompier ladder to rescue occupants trapped 
above. The fireman on the ground is waiting to go up the ladder with a life line. 
The small ladder hooked in the window at the center of the picture is a roof lad- 
der from a hose truck used as an improvised scaling ladder in the emergency. 
Right: A spectacular rescue of a woman guest from a fourth floor window in the 
rear of the hotel. She is climbing down a rope of sheets held by her husband. 
A fireman wearing a gas mask is coming to their assistance with a pompier lad- 
der. The precarious position of the ladder on which the fireman was standing 
was made necessary by the projecting one-story section, which also made the use 
of life nets impossible. 
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many occupants could be rescued only by means of ladders. In several : 
stances rescues were accomplished with pompier (scaling) and aerial ladder: 

The fire spread so rapidly through unprotected stairways and verti 
openings that by the time everyone had escaped, heavy clouds of smoke we 
pouring out of the exterior wall openings and under the eaves of the ro 
Flames spread up throngh the open elevator shaft at the front center of t 
structure, burst through the roof at 7:05 a.m. and within five minutes t 
entire roof, a considerable portion of which was covered with cedar shingl 
was ablaze. 

Direct hose streams which were used during this stage of the fire were r 
effective because of inadequate pressures available and the small size of t 
main in front of the hotel, reported to be six inches in diameter and havi 
static pressure of sixty-five pounds, In response to the chief’s call for mc 
water,’ gate valves to the intermediate service were opened by the water ¢ 
partment. Pumpéers were placed at hydrants on larger mains located one blo 
from the hotel, atid! approximately ten streams delivered at high pressvu 
through an acral ladder pipe and several turret pipes on fire apparatus as w 
as hand operated streams,, Nine engines, two ladder trucks and one hose co} 
pany fought the fire. By 7:45 a.m. the fire had burned down. to the seco 
floor level and the roof had completely fallen in. Burning embers fell in sho 
ers on several large dock warehouses along the waterfront in the rear of t 
hotel. Hose lines were run to the warehouse roofs, which were kept wet dov 
By 8:30 a.m. the fire was brought under control by the continued applicati 
of heavy streams, but not before the hotel was entirely destroyed. 


Conclusions. 

The fire demonstrates the advisability of turning in a prompt alarm. T 
fallacy of withholding an immediate fire department alarm and attempting 
extinguish incipient fires was brought to light in the investigation followi 
the fire when it was learned that approximately ten minutes elapsed betwe 
the actual discovery of the fire and transmission of the alarm to the fire « 
partment. The need for a positive local alarm for arousing the occupants 
the building was evident. An automatic alarm system reporting to the f 
department would have avoided the waste of much valuable time and mig 
have resulted in the fire being extinguished without material loss. 

The fire also shows the necessity of installing automatic sprinkler equ 
ment in hotel buildings of combustible construction. In this case there is eve 
reason to believe that sprinklers would have confined the fire to the we 
bench at which it originated. 

Lack of protection of vertical and horizontal openings contributed to t 
rapid spread of the fire and greatly increased the life hazard. It is consider 
miraculous that all occupants were saved. 
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Glidden Soybean Plant Explosion. 


By David J. Price and Hylton R. Brown.* 


An explosion which caused the death of 11 men and injured 45 others 
occurred at the soybean processing plant of the Glidden Company in Chicago, 
Illinois, at 11:38 A.M., on Monday, October 7, 1935. The processing section 
of the plant located at 1845 North Laramie Avenue was almost totally de- 
stroyed with a loss estimated at $600,000. Considerable glass was broken in 
surrounding residences and business properties. 

The Glidden Company, with national headquarters at Cleveland, Ohio, 
operated the Chicago plant for the production of soybean oil, meal, protein 
and lecithin. It had a capacity of about 4000 bushels of beans a day. 


Description of Plant. 


The accompanying sketch shows the arrangement of the different units 
of the plant. Some of the buildings were new, while others were old buildings 
which had recently been remodeled. Reports indicate that all were well main- 
tained and in good condition. The extraction unit had been shut down for 
about 4 weeks awaiting the new crop of beans and this period was used for 
making repairs, improvements, painting and general overhauling of buildings 
and equipment. The principal buildings in the section affected by the explo- 
sion and shown on the drawing are the elevator, the bean preparation building, 
the extraction building, the lecithin building, the protein building, the tank 
building and the warehouse. 

The elevator, a modern concrete and steel storage plant, similar to a 
wheat or corn-handling plant, consisted of a work house and 4 large cylin- 
drical tanks 100 feet high. This building was not involved in the explosion, 
and the principal damage consisted of broken glass and chipped concrete. 

The bean preparation building was a 4-story brick and steel structure 
which housed the bean cleaning, cracking and flaking equipment. It adjoined 
the extraction building, but was separated from it by a heavy brick fire wall, 
14 to 16 inches thick, which was pierced in only two places, one at the top 
and one at the bottom, for the transfer of the bean flakes to and from the 
extraction building. 


*Dr. David J. Price (Member N.F.P.A.), Chairman of the N.F.P.A. Committee on 
Dust Explosion Hazards, is Principal Engineer in Charge of the Chemical Engineering Divi- 
sion, Bureau of Chemistry and Soils, United States Department of Agriculture. Mr. Hylton 
R. Brown, Secretary of the N.F.P.A. Committee on Dust Explosion Hazards, is Engineer in 
the Chemical Engineering Division, Bureau of Chemistry and Soils, United States Depart- 
ment of Agriculture. The publication of this article and the following article in the QuAR- 
TERLY has been authorized by the Department of Agriculture. 
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Diagram of the Glidden Soybean plant. 


The extraction building was also of brick and steel construction, 4 stori 
high. Some of the equipment extended through several floors. 

The buildings known as the protein section, located west of the be: 
preparation and extraction units, were 5 and 6 stories high and of brick ar 
steel construction. The fire wall around the extraction unit formed part : 
the dividing wall between the two sections, and a tile wall in line with the fi 
wall completed the separation from the bean preparation unit. The prote 
section was divided into two units. The section known as the tank buildir 
which adjoined the extraction building was without floors. It was open for i 
full height of about 50 feet with only one central column, which served as 
middle support for the roof girder. The only equipment in this building w: 
about 15 wooden stave tanks in which different ingredients used in the proce 
were mixed. This part of the plant had recently been extensively remodeled 

The other part of the protein section, referred to as the protein buildin 
contained some flooring at different levels. At the south end a large steel b 
or tank extended from about the second floor level to the top. 

The lecithin building, one of the newer units of the plant, adjoined tl 
extraction building on the east. It was of steel, concrete and brick constru 
tion with large window area, and had 4 floor levels. Fire doors protected tl 
openings in the wall between it and the extraction building. 

Electric power was used throughout the plant, and underwriter’s inspe 
tion reports state that approved explosion-proof motors and equipment we 
used in all locations where flammable vapors or dusts were considered to be 
hazard. Electric lights had vapor-proof globes, and where there was consi 
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ered to be any explosion hazard, wiring was in conduit with approved explo- 
sion-proof switches. 

Steam heat was supplied by radiators and unit heaters with air circu- 
lating fans. 


Description of Process. 


At the elevator, beans were unloaded from cars and stored or elevated to 
the top of the house for transfer to the processing part of the plant. From the 
elevator the beans passed through an 8-in. pipe by gravity to the top floor of 
the bean preparation building. Here they passed over separators, through 
scales and up an elevator leg into a tank over a cracking roll which cracked 
the beans into 3 or 4 pieces. From the cracking roll the stock passed through 
a drier or temperer to the flaking roll. The flakes, 34 in. to 34 in. in diameter, 
fell to a belt conveyor which carried them to a second elevator leg. From the 
top of this leg the stock flowed through a spout which passed through the 
brick wall into the extraction room where a belt conveyor carried it to the 
top of the extraction tower. This tower, a U-shaped apparatus, was about 
28 ft. high, with tubes 39 in. in diameter. Screw conveyors with per- 
forated flights operated downward on the entrance side across the bottom and 
upward on the discharge side. Hexane was pumped to the intake side of the 
tower, and the oil and hexane mixture was drawn off and piped to the distilling 
column, where the hexane was recovered ahd put back into the process... 

The extracted flakes from the discharge side of the extraction tower 
passed through a spout to the drier, a series of steam-heated drums through 
which the material was carried back and forth and finally discharged into a 
screw conveyor on the first floor. This conveyor, set at an incline, carried 
the stock to the cooler, and the discharge from the cooler passed through the 
wall into the bean preparation building. Here it was elevated and dropped 
into an air stream, which carried it through an overhead pipe line to the bag- 
ging or warehouse section at the northwest corner of the plant, where it was 
caught in a cyclone and discharged to a packing bin. 

In the lecithin plant, oil separated from the hexane at the distilling tower 
was processed to obtain lecithin, a product used in candy and chocolate coat- 
ings. The oil is used as an edible product and also in the manufacture of 
paints. 

In the newly remodeled end of the plant known as the protein building, 
the extracted flakes, received either directly through a roof conveyor from the 
bean preparation building or in sacks after being bagged at the warehouse, 
were treated to produce protein in a powdered form similar to casein. In the 
process batches of flakes or meal were mixed with warm water in slurry tanks 
in the south end of the protein building and then pumped into one of the 
south six tanks in the tank building. In these tanks the material was treated 
and agitated and pumped back into the protein building where the liquid was 
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Wreckage of the Glidden Soybean plant after the explosion on October 7, 
1935, in which eleven men were killed and forty-five injured. 





drained off and the residue dried. When discharged from the drier it we 
elevated and dropped into the meal bin on the fourth floor, where it was bagge 
for shipment as meal. 

The liquor from the above process was pumped to filter presses on th 
sixth floor and the press cake from these presses was fed into a drier at th 
north end of the protein building. After being dried in the oil burner heate 
columns of the drier, the product was screened and packed for shipment. 


Story of the Explosion. 


Operation of the extraction unit had been suspended for a period of abot 
four weeks because the supply of beans had been exhausted. The new cra 
had just become available, and the unit had started operating again the mort 
ing of the day the explosion occurred. The regular employees had been ri 
tained during the shut-down period, and the plant had been completely ove 
hauled. Piping was taken down, cleaned and painted, new gaskets were fitte 
and everything was placed in what was believed to be first class conditio! 
With the regular employees on hand for the starting of the plant, no particul: 
difficulty was experienced in resuming operations. The same process in u: 
when the plant shut down was being employed. About three hours after tl 
plant was started some of the employees detected an odor of gas, and one « 
the foremen in the Protein Department was on his way to report this to tl 
manager when the explosion occurred. 
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Eye-witnesses and others in the vicinity report that there was apparently 
one major blast which wrecked the buildings and rocked the neighborhood. 
Office employees and workers in the laboratory, drafting room and other sec- 
tions of the plant were showered with broken glass when the windows were 
shattered. The walls of the protein building, the tank building and the bean 
preparation building were demolished, and the bricks scattered for some 
distance in all directions. Many automobiles parked near the plant were dam- 
aged when falling débris crashed through their tops. The extraction building 
and the lecithin building were wrecked, but the floors did not drop and some 
of the equipment remained in place. Both buildings, however, were so badly 
damaged that it will be necessary to tear down or realign the parts which 
remained standing. The south wall of the warehouse was bulged outward, and 
it will be necessary to rebuild it. 

The fire and police departments responded promptly, and ambulances 
rushed the injured to hospitals. Fortunately no fire broke out in the ruins of 
the demolished buildings, and the fire fighting activities were limited to extin- 
guishing a fire in an automobile probably due to a short circuit caused by 
falling material. Rescue work was started promptly and continued day and 
night until all bodies were recovered. At the same time investigations were 
started by the company and other agencies to determine the cause of the explo- 
sion and develop methods of guarding against a repetition of such an occur- 
rence. 

Conclusions from Investigation. 


Before attempting to draw conclusions consideration was given to the 
possible hazards present in the process used at this plant. At the elevator 
where the beans were received and stored the same dust explosion hazard 
existed that would be present in a similar elevator handling grain. In the bean 
preparation building where the beans were cleaned, cracked and flaked prac- 
tically the same dust explosion hazard existed as in a feed mill. The extraction 
unit was considered the hazardous part of the plant, both by company officials 
and insurance inspectors, because of the use in this section of hexane* for the 
extraction of the oil from the bean flakes. At the other end of the plant in the 
protein building was another dust explosion hazard. At this point in the 
process press cake from the filter presses was broken up, dried in an oil-fired 
flash type drier, ground, screened and sacked. Here again the dust explosion 
hazard would be similar to a feed preparation plant with the additional hazard 
of the oil-fired drier. 


*Hexane is a light flammable liquid with flash point of 0° F. or lower. The vapor is 
explosive in mixtures with air, with explosive limits 1.1% to 4.2% according to data from 
a solvent producer. The maximum rate of flame propagation occurs with a 2% mixture. 
The specific gravity of the vapor is 2.97 (air = 1). 
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The southwest corner of the plant as it appeared from the top of the elevato 
tanks. 


In drawing conclusions attention has been given to statements of cc 
pany officials regarding the process in use at the plant, as well as stateme 
of employees concerning operating conditions before and at the time of 
explosion. A study has been made of the building layout and machinery lo 
tion, and the ruins have been inspected as far as possible for any evide 
which would indicate the point of origin and source of the ignition. 

It seems to be generally agreed by those studying the ruins that the ext 
sion centered in the upper part of the tank building of the protein secti 
and the consensus of opinion is that it was an explosion of gas. The m 
ner in which the building walls were shattered and the absence of fire 
lowing the explosion indicate that the explosive mixture was gas and ai 
proportions conducive to the rapid passage of flame. This opinion is up 
by the statements of employees who said that they smelled gas before 
explosion and the fact that the manager and other officials were in the plz 
endeavoring to find the source of the gas leak. 

At variance with this conclusion is the fact that the only man burnec 
the explosion was the employee stationed at one of the flaking rolls in 
bean preparation building and the evidence that the circuit breaker of 
motor on one of the flaking rolls had opened four or five times during 
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morning. He thought he might have been burned by a flash of flame from the 
motor, but feels that the big explosion came from the protein building. 

The problem in the investigation has been to determine how the gas 
accumulated in the tank building and how it became ignited. From the evi- 
dence assembled it is our opinion that gas from the extraction building passed 
into the tank building at or near the top of the fire wall separating the two 
units, or possibly through the pipe carrying condenser water into the tank 
building. The tank building, a large open area without floors in its 50 ft. 
height, had little or no ventilation because the weather was cool and windows 
had not been opened. Probably a large pocket of gas accumulated at that 
point. The gas could have been ignited when the flash occurred at the flaking 
roll. In fact it is quite likely that the burns received by the employee at the 
flaking roll were received in a mild or minor dust explosion at that point. This 
flash, passing through the doorway between the bean preparation building and 
the tank building, could have been the source of ignition for the main explosion 
which wrecked the plant. It is also possible that gas was present in the bean 
preparation building as well as in the tank building and that the motor circuit 
breaker opening or a flash at the roll provided a direct ignition for the gas 
and air mixture. 


Recommendations for Explosion Prevention. 


As a result of the study of the process made in connection with this in- 
vestigation it is recommended that certain precautions should be taken in 
plants of this kind to guard against dust explosions as well as vapor explosions. 


(1) In elevators handling soybeans, the safety code for the prevention 
of dust explosions in grain elevators as prepared by the Dust Explosion Haz- 
ards Committee of the National Fire Protection Association should be fol- 
lowed. 


(2) In plants grinding or milling soybeans or preparing them for 
processing, the safety code prepared by the same committee for the preven- 
tion of dust explosions in flour and feed mills should be followed. 

(3) Soybean elevators and buildings in which grinding, milling or other 
preparatory processes are performed should be segregated from other sections 
of the plant, and should have vents in the walls or roof to release explosion 
pressures without structural damage. Such vents, in the form of hinged sash 
or light panels, should have an area of one sq. ft. for each 80 cu. ft. of the 
building, room or bin. 

(4) The same precautions suggested for soybean milling or preparation 
units should be adopted in plants preparing protein from soybeans, particu- 
larly in the drying section. 

(5) Dryers in all parts of a plant where flammable dust is present 
should be separated from other sections of the plant, and the outside walls 
should be equipped with the above recommended amount of venting facilities. 

(6) Dust collectors should be installed outside or vented outside of 
the building. 
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(7) To guard against any inherent dust explosion hazard, special atten 
tion should be given to the type of drier used. 


(8) In soybean processing plants using the extraction process all pos 
sible precautions should be taken to provide for the safe operation of sucl 
units because the solvents generally employed constitute a fire and explosior 
hazard. 


(9) Where hazardous solvents are used consideration should be giver 
to the practicability of installing instruments which will detect the presenc 
of flammable vapors and give warning when the concentration approaches the 
lower explosive limits. 


(10) Attention should be given to the development of a non-flammable 
solvent for use in such processes. 


A Rural Soybean Plant Explosion. 


By David J. Price,* 
(Member N.F.P.A.). 


On October 22, 1935, about 3 P.M., an explosion occurred in the soybear 
oil extraction unit, owned and operated by Varnum Parish, Jr., at Momence 
Illinois. The owner and his assistant were killed, and two others, the plant 
fireman and a visitor, were injured. The unit was one of the first installation: 
of this type on a rural community basis to be installed and operated in this 
section of Illinois. The explosion, which occurred about six hours after the 
plant had started operating, created considerable interest throughout the 
Middle West in the practicability of farm and rural community installations 
for soybean utilization. 

Description of Plant. 

Varnum Parish, Jr., after graduation from one of the Middle West uni- 
versities in June, 1935, devoted his attention to the possibility of installing a 
unit for extraction of oil from soybeans and the production of soybean meal 
for cattle feed. The equipment was made in a local iron works in a near-by 
town and installed under the personal supervision of Parish, Jr., in a building 
at Momence, Illinois, which was formerly used as a chicken hatchery. As near 
as could be determined by examination of the wrecked equipment, the process 
was probably carried out as follows: 

The soybeans were dropped from a hopper on the floor above into a ver- 
tical pipe in which a small grinding mill was installed, as shown in the 
accompanying sketch. This mill, which was operated by a belt drive, crushed 
~~ *The investigation of this explosion was conducted in codperation with Deputy State 
Fire Marshal Frank W. Seeger, Streator, Illinois. 


See footnote page 233 for connections of author and authorization for publication of 
this article. 
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Soybean Extraction Unit, Varnum Parish, Jr., Momence, Ill. No original 


drawings available. This sketch based on evidence on the ground after the 
explosion. 


the beans into meal. The ground product dropped into a pipe about 18 inches 
in diameter, inclined upward at about 10 to 15 degrees from horizontal, in 
which a spiral conveyor was installed. 

The solvent, a commercial form of hexane, was drawn from a 55-gallon 
drum on the floor and pumped into the extraction unit above. The hexane 
solvent entered the pipe, came in contact with the soybean meal as it was car- 
ried up by the spiral conveyor and extracted the oil. The extracted oil was 
carried off to receiving tanks, and the solvent recovered. 

The oil-free meal dropped into another pipe set at about the same angle 
and located directly underneath the extraction pipe. In this pipe, which was 
steam-jacketed, the residual solvent was driven off as the meal passed through. 
The meal was then discharged into a container. 

The hexane was purchased from a commercial oil company in a shipment 
of five drums, each containing 55 gallons, or a total of 275 gallons. 

The steam for the soybean meal drier and for other purposes was sup- 
plied by a tractor engine boiler installed in an adjoining room. 


Story of the Explosion. 


The investigation of this explosion revealed that plans were made about 
2 p.m. to get the extraction unit ready to resume operation after a previous 
short run in the forenoon. This consisted of running the beans from the hop- 
per down through the grinder and into the extraction unit and also in pumping 
the hexane solvent from the containers on the floor. Apparently about one 
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Wreckage of the soybean extraction unit, Momence, IIl., after the explosion 
on October 22, 1935, in which two men were killed and two injured. 


hour after these operations were started, or about 3 p.m., the explosic 
occurred. 

A short time before the explosion took place a local man arrived at tl 
plant to observe the operation of the new soybean unit. He stated that |] 
observed an odor of “gas” which he called to the attention of the operator 
who apparently had not been able to detect anything unusual. About te 
minutes later the explosion took place. This observer was standing near tl 
end of the unit next to the boiler room, and was blown out through a near-t 
door. He was burned about the head and hands. He stated that he saw fi 
flash from the fire box in the boiler room and heard a second explosion which |} 
believed blew both operators out the door at the opposite end of the buildin 

The plant fireman had helped get the unit started and was standing - 
front of the fire box in the boiler room when the explosion occurred. The fir 
thing he observed was that his trousers were on fire. He did not hear ar 
violent explosion, and stated that the force of the blast seemed to be in tl 
opposite direction from him, or toward the far end of the building. 


Cause of the Explosion. 


From this investigation, it is very evident that hexane* vapors we 
escaping from the extraction unit which apparently were not detected by tl 








*See footnote page 237 for data on the properties of hexane. 
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operators. The heavy vapors settling in the extraction room apparently were 
carried over through the open door to the fire in the boiler room and ignited 
in the fire box. This first ignition of hexane gas spread into the extraction 
room, causing what witnesses called the second explosion, which blew the 
operators through the door at the opposite end of the building. 


Recommendations for Rural Community Unit Installations. 


The investigation of the explosion has developed the following recom- 
mendations which it is believed will be helpful in the further development of 
plants for soybean utilization. 

(1) Safety measures should be developed for explosion prevention in 
farm and rural community installations of this character. 

(2) Attention should be directed to the possibility of developing a non- 
flammable solvent for soybean extraction units for farm and rural com- 
munity use. 

(3) If non-flammable solvents are not practical and efficient for operat- 
ing reasons, the use of flammable solvents must be surrounded with effective 
practical safety measures. 

(4) In any rural community installations involving flammable solvents, 
provision should be made for underground storage of the solvents outside of 
building walls. 

(5) All electrical apparatus and equipment should be of the approved 
type, installed in accordance with requirements of the National Electrical 
Code. 

(6) Provision should be made for ventilation in units of this kind, so 
that any escaping gases or vapors can be carried outside the building. 

(7) The boiler room and any other sources of open flames should be 
safely separated from the main extraction unit. 

(8) The building in which the extraction unit is installed should be so 
constructed as to provide adequate venting area to relieve any pressures from 
explosions or fires. 

(9) Provision should be made by local authorities for adequate inspec- 
tion of units of this kind before operations are undertaken. 
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Peoria Whiskey Warehouse Fire. 


The largest loss fire of the year 1935 occurred in Peoria, Illinois, on t 
evening of July 22, 1935, in the plant of Hiram Walker & Sons, Inc., whisk 
and gin distillers. The fire originated in whiskey warehouse No. 3 which cc 
tained some 80,000 barrels of whiskey and extended to the adjoining ciste 
and shipping building and the bottling building. The loss is variously es 
mated at from $2,000,000 to $3,000,000, the largest part of which was t 
whiskey. In addition to this direct loss the Government suffered a potent 
loss of $8,500,000 in taxes, according to the statement of H. W. Rubel of t 
Peoria Bureau of the Internal Revenue Office. 

This fire was the fourth large distillery loss since the repeal of Prohibiti 
and has served to focus the attention of fire protection engineers on the haza 
of this type of property where large values are concentrated and subject 
the severe hazard of alcohol storage and handling. The other large distille 
losses since repeal were those at the Pepper Brothers plant at Lexington, K 
on April 28, 1934, where the loss was $2,655,467 (see QUARTERLY, July 19: 
page 79); the fire at the Penn-Maryland Corp. at Peoria, Ill., on March 1 
1935, where the loss was $568,172 (see QUARTERLY, April 1935, page 302 
and a fire in the plant of the Empire Distilling Co. in Philadelphia, Pa., | 
June 29, 1935, which was destroyed with a loss estimated at $250,000 aft 
being struck by lightning. 

Warehouse No. 3 was a rack warehouse, completed during 1935, rep. 
senting the latest thought in structures of this type. It was complete 
equipped with automatic sprinklers, having an ample water supply from 1 
inch looped mains. The construction and arrangement of this warehou: 
which was generally similar to the other warehouses in the plant, are given 
the article on page 317 of the April 1935, QUARTERLY, which describes te: 
to show the effectiveness of automatic sprinkler protection in this class of « 
cupancy. The building was a typical open rack bonded warehouse with hea 
brick walls. There were no floors except narrow catwalks and center ais 
ways. Barrels of whiskey were supported on a system of timber racks. T 
concrete basement was designed to have sufficient capacity to retain the ent 
contents of the barrels in case of accident, thus preventing the flow of burni 
liquid. 

The exact circumstances of the origin of the fire are not altogether cle: 
Testimony at the coroner’s inquest on the death of an employee indicat 
that prior to the fire some tilting of the wooden supporting structure had be 


In the absence of an authentic N.F.P.A. report on this fire, the accompanying text | 
been extracted from various periodicals——Ed. 
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Courtesy Sherman V. Coultas. 


The blazing ruins of Warehouse No. 3, where some 70,000 barrels of whiskey 
were destroyed. This picture was taken from between the Cistern and Shipping 
Building (right) and the Bottling Building (left). 


noted and that men were at work in an endeavor to keep it in proper align- 
ment. 


With little or no warning the entire rack structure collapsed, carrying 
with it the brick walls of the building and dropping the barrels, many of which 
broke and released their contents outside of the line of the walls of the build- 
ing. First reports indicated that there was an initial explosion. Other reports 
stated that the collapse preceded the fire. 

Whatever the originating cause, it is clear that the whiskey released from 
the barrels immediately ignited and caused a fire of tremendous intensity. All 
the sprinkler piping collapsed with the building. In order to prevent the loss 
of water through the broken sprinkler risers and conserve water for hose 
streams, it was necessary to close valves on the loop main system. The severity 
and spread of the fire were such that valves near the burning ruins of ware- 
house No. 3 could not be reached, and it was necessary to shut remote valves, 
which cut off the supply to sprinklers in the adjoining bottling building and 
cistern and shipping building. Without the benefit of sprinkler protection 
these adjoining buildings were soon ignited. 
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Three fire department companies responded to the first alarm at 10:2: 
p.M., which was followed by a second and a general alarm. Five pumpers, fou 
ladder trucks and three hose trucks were in use. The fire was fought by fir 
department and plant employees, using sixteen hose streams fed by pumper: 
and directly from hydrants on the ten-inch mains. The fire pump was prompt: 
ly started and the pressure raised to 145 pounds. 

Weather conditions were favorable for fire fighting. The fire was consid 
ered under control about 2 A.m., July 23, but hose streams were used for sev 
eral days to cool the débris. Ten thousand barrels of whiskey were salvagec 
from the ruins. 
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The ruins on the morning of July 23. 
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Cook Paint and Varnish Company Fire. 


An explosion of flammable solvent vapors in a mixing machine, followed 
by fire, severely damaged a fire-resistive building in which pyroxylin lacquer 
was manufactured at the plant of the Cook Paint and Varnish Company at 
North Kansas City, Mo., on October 24, 1935. The fire also damaged an ad- 
joining building of the plant occupied as a glass warehouse and caused a loss 
of approximately $250,000. The large loss in this fire-resistive building is 
attributable to the concentration of large amounts of flammable solvents; and 
their handling in containers which were not tightly closed. A single source 
sprinkler system in each building, supplied only from a six-inch public water 
main, failed to control the fire when fire department pumpers took all avail- 
able water from the main. 

Construction and Occupancy. 

The property in which the fire occurred is a large paint, varnish and 
lacquer manufacturing plant, and includes a jobber’s business handling paint- 
ers’ supplies, wall paper and glass. Plant buildings are from one to three 
stories in height. Fifty-five per cent of the plant is of fire-resistive construc- 
tion. Outside the buildings are a number of solvent storage tanks. 

The fire started in Building No. 22, occupied principally for the manufac- 
ture of pyroxylin and other lacquers and having a capacity of approximately 
twenty-five hundred gallons a day. This building was of modern reinforced 
concrete construction, three stories and basement, with twelve-inch brick cur- 
tain walls having large steel frame window openings. Windows on the front 
and rear were equipped with plain glass and those on the sides with wired glass. 
None of the windows were equipped as explosion vents. 

The third floor was used as a research laboratory and for the storage of 
records. The second story contained two 1100-gallon and three covered 1600- 
gallon solvent tanks. These tanks were filled by piping from outside solvent 
storage tanks by means of air pressure. Gums were stored on this floor and 
about twenty enamel grinding machines were located here. Nitrated cotton 
was brought in as needed. On the first floor were three 1000-gallon turbo- 
mixers for the manufacture of lacquer. These mixers were charged with 
nitrated cotton mixtures and solvents through fourteen-inch sheet metal ducts 
extending from the second floor down to holes in the covers of the mixers. The 
solvents were supplied by gravity through a pipe which apparently did not 
extend down into the liquid. Finished lacquer flowed by gravity from the first 
floor to the lacquer can filling and storage department in the basement. The 
basement also contained a cut-off boiler room which heated the entire plant. 


This article has been condensed from reports of the Missouri Inspection Bureau (Mem- 
ber N.F.P.A.) and the Underwriters Service Association (Member N.F.P.A.). 
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Extent of fire at 4:30 p.m., showing fire on first floor practically extinguished 
and fire on second floor under control of sprinklers. No hose streams are in use. 
Water from sprinklers may be seen running out of doorway. This picture is 
taken looking northeast. 


Building No. 23 also involved in the fire was one story in height, of ordi- 
nary brick construction with a small basement. The first floor was used for 
the storage of glass and the basement contained two 10,000-gallon benzol 
storage tanks and pumps which were not involved in the fire. 

Building No. 22 communicated with Building No. 23 on the north 
through a first floor opening protected by a single standard automatic fire 
door, and with Building No. 3 in the rear through a reinforced concrete bridge 
at the second floor protected by standard automatic fire doors at each end of 
the bridge. 

Fire Protection Facilities. 

The plant protection includes watchman with central station supervisory 
service. Sprinkler systems, completely supervised by central station service, 
cover 85 per cent of the plant. First aid equipment consists of numerous 214- 
gallon chemical extinguishers with additional 33-gallon foam extinguishers. 
A well-organized private fire brigade is maintained with a siren signal system 
and equipment including a portable foam generator. 

The public fire department apparatus consists of two pumpers. Substan- 
tial outside assistance from the Kansas City, Mo., fire department is available. 
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Public hydrants near the plant were supplied by six-inch mains fed by eight- 
inch. Tests made at a public hydrant following the fire showed 69 pounds 
static pressure and 30 pounds residual pressure with a flow of 1168 gallons 
per minute. 

Both buildings involved in the fire were fully protected by single source 
sprinkler systems supplied from the public mains. Building No. 22 was pro- 
tected by a wet pipe system and Building No. 23 by a dry pipe system with 
accelerator. Both systems had fire department connections. 


Story of the Fire. 

Shortly before 3:43 p.m. the lacquer mixers on the first floor were shut 
down for the purpose of recharging with solvents and pastes composed of pig- 
ments and nitrocellulose. The charging was done from the second floor by 
means of a spout fourteen inches in diameter. The opening to the tank is 
closed by a bolted metal cover when not in use. 

One of the tanks had just been charged with a small batch of approxi- 
mately thirty gallons of lacquer pastes and solvents when an explosion oc- 
curred. The cover of the tank was open for sampling. Flame shot through the 
open cover and charging chute to the second floor. An employee on the first 
floor immediately sounded an alarm and also attempted to operate a 33-gallon 
foam extinguisher, but was driven away by burning material on the floor. This 
material partly came from the second floor, where a tank directly over the fill- 
ing chute was ruptured, causing its contents to spread in both the first and 
second floors. Four workmen on the second floor were slightly injured by a 
slight explosion, which did moderate damage. Some of the front windows were 
blown outward. Three of the men were driven to the front of the building and 
forced to drop from the front windows, a distance of 25 ft. to the ground. 
They escaped practically uninjured. Another man from the second floor made 
his way downstairs to Building No. 23 and was badly burned. Occupants of 
the laboratory on the third floor escaped over a catwalk to the top of fuel oil 
tanks adjoining the building and by other exits. 


Cause of the Explosion. 

Electrical equipment consisted of induction type motors controlled by oil 
switches. Electric lamps and switches were of vapor proof type. Since there 
was no electrical equipment in operation where the explosion occurred and 
electric switches were not closed in the circuits, it is assumed that the fire was 
caused by static rather than other electric sparks. Although grounding of 
machinery and equipment was fairly adequate, there was no provision for 
humidification and it is thought that static could have been generated in pour- 
ing solvents from hand containers through the open cover of the turbo-mixers, 
or static sparks or friction at the filling chute may have been the cause. 
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Extent of fire at 4:40 p.m. after hose streams have robbed sprinklers of 
water. Solvent tanks have burst, and containers upset by hose streams have 
caused burning solvents to flow into the street. Mill fire brigade members, dressed 
in white overalls, may be seen using foam extinguishers. 


The explosion was seen to originate in the mixer which contained a charge 
of only about thirty gallons in a tank having a capacity of 1000 gallons. The 
small size of this charge allowed the major portion of the tank to be filled with 
flammable vapors as the solvents dropped several feet. A spark, probably 
static, ignited the vapors within the mixer, causing an explosion which com- 
municated to the immediate surroundings and second floor through the 14-inch 
feed pipe, which was found crushed on the floor following the fire. It seems 
likely that if solvents had been handled through a closed piping system or a 
smaller mixer used this explosion might have been avoided. 


How the Fire Was Fought. 

The first alarm was received in Kansas City at the central office of the 
supervisory system at 3:46 p.m. Their records indicate that both manual and 
water flow alarm were received at the same time. Alarm to the North Kansas 
City fire department was received at 3:50 p.m. and the department responded 
with both its pumpers. The Kansas City fire department responded to the 
first alarm with one pumper. Additional alarms turned in at 4:08 p.m. and 
4:37 p.m. brought two pumpers, one turret truck and one ladder company. 
The plant brigade also responded, but as the public department arrived before 
they could put a stream on the fire they devoted their efforts to assisting the 
public department. Some delay in getting water on the fire by the first pumper 
was due to false reports that workmen were trapped in the building. Fire 
fighting was also handicapped by the wired glass windows in metal frames at 
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COOK PAINT AND VARNISH COMPANY FIRE. 


Solvents still burning furiously in front of the building at 5:15 p.m. Extreme 


heat prevented the use of hose streams at closer range. Building No. 23, damaged 
by the fire, was located in the rear of the large tanks at the left (north). 


the side windows, which prevented hose streams from reaching the fire, but the 
wired glass prevented the spread of fire to large solvent tanks adjacent. A very 
effective stream from the roof of a near-by building was abandoned due to a 
false report that the fire had spread into the building beneath the men direct- 
ing the stream. The bursting of solvent tanks and drums added to the inten- 
sity of the fire in the building. 

Fire is believed to have spread into the glass warehouse, Building No. 23, 
through a skylight, as the fire door between this building and No. 22 had 
operated effectively. The fire in this building was controlled by hose streams. 


Effect of Sprinkler Operation. 

For the first forty-five minutes the sprinklers appeared to be keeping the 
fire fairly well under control. There is evidence that the fire in the first floor 
was practically extinguished. As the fire department continued to place addi- 
tional hose streams in service the fire department pumpers taking suction from 
the six-inch main, which was the only source of water for sprinklers, brought 
the pressure in the main down to zero and deprived the sprinklers of water. 
At the height of the fire the fire department had twelve hose streams in opera- 
tion. The fire department did not use the siamese connections to the sprinkler 
systems, although it is stated that the plant fire brigade suggested this pro- 
cedure. 

After the sprinklers were deprived of water the fire greatly increased in 
intensity and water from the hose streams caused burning solvent to run from 
the building through a large shipping door on the first floor into the gutter in 
front of the building, where it burned with great intensity. The fire traveled 
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The second floor ceiling, showing the damage to the reinforced concrete. It 
is probable that had the sprinklers been supplied with water this damage would 
have been much less severe despite the intense fire from the burning nitrocellu- 
lose and solvents. 


he ie eae be 


Solvent tanks and equipment located on the second floor near the point where 
the fire entered this floor through a chute leading to a lacquer mixer on the floor 
below. The vertical supports were installed after the fire. 
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along the gutter for several hundred feet, mostly toward the north, and endan- 
gered a number of above ground tanks near the burning building. Fire depart- 
ment hose streams were used to control the fire in the gutter. It is believed 
that had the plant fire brigade been allowed to use their portable foam genera- 
tor this portion of the fire would have been more readily controlled. The fire 
had practically burned itself out by 9:30 p.m. An examination after the fire 
showed that all sprinkler heads in Building No. 22 and seventy-five per cent of 
the heads in Building No. 23 fused. 


Extent of Damage. 


Most of the fire damage in Building No. 22 occurred on the second floor. 
The basement and third floor suffered little actual fire damage. Numerous 
cracks and distortions in the walls resulted from the fire and many steel win- 
dow frames were destroyed or badly warped. The second and third floors were 
badly cracked and reinforced concrete beams in the area where the fire started 
were badly damaged. The boilers in the basement were put out of service, 
necessitating the purchase of steam from outside sources. The machinery, 
equipment and stock were badly damaged. The roof of Building No. 23 was 
damaged by fire for a distance of twenty feet. The contents were damaged. 
The loss included wetting of a large amount of packed glass. 

The loss to Building No. 22 was estimated at $50,000, and damage to 
machinery and stock in this building was estimated at $110,000. Damage to 
Building No. 23 was estimated at $2000 and the loss to machinery and stock 
of this building was approximately $14,000. Use and occupancy losses occa- 
sioned by this fire are expected to bring the total loss to $250,000. 
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LOS ANGELES COUNTY FOREST FIRES. 


Los Angeles County Forest Fires. 


By Spence D. Turner, 
Los Angeles County Forester and Fire Warden (Member N.F.P.A.). 


The day of October 23, 1935, became one never to be forgotten in the 
fire annals of the County of Los Angeles, Cal. On this day four major forest 
conflagrations started within a period of ten hours, and during the fighting of 
these fires fourteen other fires occurred in the territory under the jurisdiction 
of the County Department of Forestry. The number and size of most of these 
fourteen other fires would not have taxed the resources of the department had 
not most of its forces been concentrated on two major fires in the Malibu 
Mountains. The smaller fires were widely scattered and each one was a poten- 
tial conflagration. The fires of October 23 were the most serious in the county 
since Labor Day of 1924, when the San Gabriel fire within the Angeles Na- 
tional Forest burned for seven weeks, covering an area of 65,000 acres. 

The following tabulation of the nine principal fires for the week begin- 
ning October 23rd indicates the seriousness of the situation. The four major 
fires which head the list which follows burned over 32,816 acres of woodland 
and in addition damaged or destroyed a total of 222 buildings with an esti- 
mated loss to buildings of $548,535. The damage to forest areas, measured in 
terms of their value as watershed protection, is $3,269,300, making a total of 
$3,817,835. The Las Flores Canyon fire seriously threatened the cities of 
Altadena and Pasadena. 


Principal Fires. 
Name of Fire Time of Origin ‘ Size in Acres 


Las Flores October 23, 1:42 a.m. 2,190 


Latigo (Malibu Mountains) 3:44 a.m. 15,297 
Kagel 8:48 a.m. 1,142 


Sherwood Lake (Malibu Mountains)... 11:00 a.m. 14,187 
October 25, 11:30a.m. 23 

1:17 p.m. 746 

10:00 p.m. 230 

October 27, 11:00 p.m. 31 

5:30 p.m. 50 

The number of acres burned over in each of the governmental units in- 
volved in the four major fires follows: Los Angeles County 29,523, Angeles 
National Forest 2265, Ventura County 886, City of Pasadena 69, City of Los 
Angeles 68, Altadena Fire District 5; total 32,816. 

The County of Los Angeles and Southern California in general is a semi- 
arid region, with very little water in the mountainous areas. In developing fire 
protection facilities the local fire protection agencies adopted trucks equipped 
with water tanks and pumps. While primarily developed for mountainous fire 
control, such equipment is also essential for the protection of numerous week- 
end cabins and permanent residences in mountainous areas, particularly in 
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the Malibu Mountains along the front of the Angeles National Forest. T 
effectiveness of such equipment has been reduced by the lack of adequ: 
water storage. Storage tanks have been erected at strategic points as far 
finances permitted. Real estate subdivisions have been developed without cc 
sideration of fire protection and the majority do not have an adequate supr 
even for domestic purposes. The lack of water makes it necessary for ta 
trucks to travel many miles to refill. The following table shows the fire fig] 
ing forces mobilized at the four major fires. 


Fire Forces Mobilized. 








Las Flores Fire. No. of I 
Department of County Forester, 5 combination engine companies, total tank 
NINE FU RENIN os na ahaa ad dR cia, ermal eh Ra ae Suc UNRIAE Bohs 48 
CC. and: sou Conservation Service Camps. .... 5.05 ccccccsscvecseess 313 
ENE Loe aN dS er T Ri ER Te Ve ORS TET aE we Hee : 
U. S. Forest Service, regular force, 4 combinations, total capacities 1,900 gal- 
COR Pane ee eo PRG ne RL A eh Sere ree rae Ve ee 28 
Maree MIE Ss ailaca dias h reek wins b36i a Clee eeaal s Renee wie ous eis abr elale We keere Haare TRE 1,150 
NEMA os 155d Se hee oR Sa ae AER VIET WEAK SENET EULER YS £: 
City of Pasadena—2 engine COMPANIES, . .. 0... ccks ccccncertereoccoes 
EL AS AS NE ooo rcs Sel tis bie wae edo ore bs odie 394 Hele CReE 2 


Kagel Canyon Fire. 
Department of County Forester, 2 combinations, total capacities 750 gallons, 
Di PALEOL COT Wil DO-RAMON CORN 655i 6.ayieo ois dels wos nde se 0s ooae'eencins 18 
CC, aad Sol Conservation Service Camps... .cccssacenecscrecseees 91 
UG cease Aas CaP TAT SOE SA ERS UERE NE SESE eee eS 


U. S. Forest Service, regular forces, 1 combination with 450-gallon tank, 
1 combination pumper and squad car, 1 patrol car.........-0:e econ 20 
ree ee OR ERD ory ci dc acpincawln a's vince ool ws) es os Fw RC ROE ee 850 
PME Soe CESS Ge CORE CFT be OCF Cas 4 UREN Rain DERE MENS A ROR SOC ‘ 


City of Los Angeles, engine company crews, 8 pieces of equipment, including 
2 tractor combinations with tanks. ...........cccscescccccserevevess 
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Malibu Fires (Sherwood Lake and Latigo). 
Department of County Forester, field divisions, 11 combinations, total tank 
capacities 6,100 gallons, 1 patrol car with 50-gallon tank, 9 portable 








SOMME ery soy. 5 eke LP gis oii cn SRS Ch bung ond OALVTO EO SEDs SINS AS NES Ane ea ema 187 
County Fire Protection Districts, 1 750 g.p.m. pumper.................. 11 
Porces 110m Ci CSAs ANG SiG 0, CAMIPSs 5b. ec's be wind evns es aeveenes 1,720 

NNER erga ae epee crs Beece pie tense wi te hace Srey RE Wha enol Mk sie ena teee RES 1, 
U. S. Forest Service, 2 combinations with 450-gallon tanks................ 
ne MIE RANI ooo seas 5G e b-x side Wie Siew vp AT Golo Melee eth Rw eee 
City or Beverly Tilis, 1 tank truck COMPANY 6 o.cic sc ceke eens eens evees 
URNA RTD ARNON III eons oie. swe Wa awl dlble. 65 54 a'Sem sie Sine sleerw ee aie 
Ventura County, 1 Combmmtion Withh CaM. «6666.6 k5 oe ke ccwaccwese cases 8 
ee eS RR sas isin Chou oo.0e eek de Oss oR coc ps wid ee embee 40 
MUREEE Sis PG vig tigi cie' ek a cra laes Bid oy! 53 EES RSD SPE SAW EG e's Ke TON RO RE 
SE RE a Pr CE eee TT eee ey ere ee 2X 
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\ Kagel Canyon Fire 


Loss on 7 Buildings $5,000 


‘ Watershed Damage $285,000 
\ Area Burned 1,142 Acres 


‘ SANE Las Flores Canyon Fire 
Malibu Fires FERNANDO Loss on 87 Buildings $298,000 


Loss on 128 Buildings $245,000 : Boies t ai inesh sen iincaiterenn tin cette Watershed D 46,000 
Watershed Damage $2,437,000 jel: Panera teu Aes p> alan 
Area Burned 29,484 Acres C7 ? antes ete ey PE 
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THE OCTOBER CONFLAGRATIONS 
Los Angeles County, California - October 23-27, 1935 


FROM REPORT BY SPENCE D. TURNER 
CHIEF FORESTER- LOS ANGELES COUNTY 


Conditions Preceding the Fires. 

For several weeks preceding October 23, weather conditions had been 
most hazardous because of high velocity northerly winds and extremely low 
humidity. So critical was the situation that a week previous to the fire a stand- 
by order was in force and mountain stations and lookout towers were manned 
twenty-four hours a day. On the 20th of October conditions were more favor- 
able and the stand-by was discontinued until the 22nd, when a strong north 
wind developed and the humidity fell to be approximately 20% by 9 P.., at 
which time every station and tower was manned. The wind developed in in- 
tensity and by midnight velocities of from 40 to 50 miles per hour were regis- 
tered and it is considered that velocities were higher at fire locations. The high 
velocities continued until daylight and by noon stations registered from 18 to 
24 m.p.h. Throughout the Malibu Mountain fires a steady northerly wind 
prevailed. 

Las Flores Fire. 

This fire originated well up on the side of the mountain above Las Flores 
Canyon in the Angeles National Forest and was discovered by the Forestry 
Department’s San Rafael lookout tower at 1.42 a.m. At 2 A.M. weather con- 
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International. 


Ruins of the LaVina sanitarium destroyed by the fire, which started in the 
Las Flores Canyon in the Angeles National Forest and swept down into built-up 
areas. Patients in the sanitarium were removed in ambulances as the fire ap- 
proached. 


ditions at this tower were: humidity 10%, temperature 58° F. The fire starte 
immediately adjacent to a steel tower carrying a high tension line. The look 
out man’s attention was attracted by a bluish flame near the tower an 
almost immediately a blaze was detected in the chaparral cover. The origi 
of the fire is under investigation. The electric company admits a droppe 
cable due to a broken insulator pin, but denies that this had any connectio! 
with the origin of the fire. 

Due to telephone line trouble the alarm had to be relayed to the distric 
headquarters through another engine house. The headquarters company wit 
a 600-gallon tank truck responded at 1:48 A.m., followed by the Divisio 
Warden. The first apparatus traveled 5.7 miles and reached the fire at 2:( 
A.M., followed within twenty minutes by other Assistant Wardens and fort 
C.C.C. men. Two engine companies from Altadena also responded prompth 
When fire fighters arrived, the fire had spread down the mountain to built-u 
areas and the first concern was saving structures. While considerable dama; 
resulted, most of the structures, including those in the forest, were saved. 

Located within the forest was the LaVina Sanitarium, housing more tha 
fifty patients, mostly bedridden. While all the buildings except the admini 
tration building were destroyed, the patients were removed without loss of li 
by ambulance drivers under the direction of an Assistant Fire Warden. Tv 
tank trucks did effective work at this location, although the wind spread tl 
fire so fiercely that orange trees 500 feet from burning brush were kille 
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Wind conditions made it almost impossible to stand before blowing sand and 
burning material and caused more cases of eye trouble than at any previous 
fire. The California Forest Medical Corps and Red Cross crews gave valu- 
able service. 

At a time when it appeared that the cities of Altadena and Pasadena 
would be destroyed, the wind veered west. Spot fires occurred nearly a mile 
ahead of the main fire, increasing its size and speed of travel. The fire was 
brought under control by 6 P.M. by cencentrating men and apparatus, which 
were then released to go to the Malibu Mountain fires. Control of the Las 
Flores fire was greatly assisted by adjacent fire motorways recently con- 
structed by the County Forestry Department. The total area covered by the 
fire was 2190 acres. There were 87 buildings destroyed with a loss of $298,671, 
and watershed damage* was $546,450. 


Kagel Canyon Fire. 


This fire originated at 8:48 a.m. adjacent to a cabin at the foot of the 
San Gabriel Mountains within the Angeles National Forest. It was not pos- 
sible to quickly send large crews or equipment because of the Las Flores fire. 
At the time the fire started the humidity was 27%, and temperature 58. The 
fire was determined by investigators to be the result of a drunken brawl. At 
8:53 A.M. a motorcycle patrolman was dispatched, followed in two minutes by 
an automobile carrying fifty gallons of water. After traveling seventeen miles 
the patrolman arrived at 9:13 a.m. and the automobile shortly thereafter. 
These crews were later augmented as the Las Flores fire was controlled. Mate- 
rial assistance was given by the city of Los Angeles, as the fire involved terri- 
tory in that city. 

Many cabins were located in the area of this fire and also a large sani- 
tarium housing many tuberculosis patients. So well were control measures 
carried out that no structures in County territory were destroyed and but 
seven in other areas. The sanitarium had in the past readily complied with 
fire prevention and fire protection requirements issued by the Fire Prevention 
Bureau of the Forestry Department, and this protection proved to be a decid- 
ing factor in saving the institution. The total area of this fire was 1142 acres. 
Watershed damage was $285,500. Structural loss was $5000. 


Latigo Canyon Fire, Malibu Section. 

This, the most serious fire, started in brush at the top of a high bank on 
the inland side of the Roosevelt Coast Highway in County territory and was 
discovered at 3:44 a.m., although some reports set the time as early as 12:30 

*While the Forest Service set the damage to watershed as $1 per acre, decision by the 
Association of Foresters and Fire Wardens of Southern California gives various classifica- 


tions of watershed values. For the purpose of this report, considering that the watershed 
destroyed was of primary value, the maximum valuation has been taken. 
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Acme. 

Fire fighters saving a dwelling attacked by fire in Corral Canyon in the 
Malibu section. An occupant of this building was badly burned before he was 
rescued. The wooden shingle roof was typical of many houses in the section. 
Wooden shingles contributed to the destruction of numerous buildings, which 
otherwise might have been saved. 


A.M. Weather conditions at 4 A.M. at Malibu were: humidity 20%, tempere 
ture 59. The wind velocity was estimated at fifty miles per hour. Apparentl 
the fire originated under a 4400 volt electric line, which broke during th 
wind storm. The power company disclaims that such voltages could start 
fire, but subsequent tests with the wire in question have proved that wher 
the broken end contacts the bark of a living shrub the latter will ignite i 
fifteen seconds. 

Upon report of the fire a pumper and three men were dispatched from th 
Las Flores station and found twenty acres involved when they arrived afte 
a ten-mile drive. Due to the abnormal weather conditions the fire continue 
east and west along the ocean and aided by topographical conditions worke 
north against the wind. Throughout the day the efforts of the fire forces wer 
confined to saving buildings, as there were a great number in this area. Seve 
structures on the ocean side of the highway, having combustible roof covet 
ings and in some cases shingle sidings, were destroyed. Although during th 
first few hours control measures were handicapped by the inability to summo 
men and equipment from other divisions as had been done for the Las Flore 
fire, it is doubtful if this would have changed the final area of the fire. Th 
loss to buildings would have been reduced by additional pumping equi 
ment at the start. Another factor which played an important part in delayin 
the detection and initial attack on the fire was the lack of fire protectio 
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facilities in this area due to the refusal of land owners near where the fire 
began to sell right of ways for a lookout tower, patrol station, telephone lines, 
fire breaks and fire motorways. The property on which the fire started ranges 
along the ocean highway for over twenty miles. It was necessary in construct- 
ing fire breaks and telephone lines to dead-end them at these property lines 
and fire fighting was handicapped by the lack of a “tie in” of these dead-end 
fire roads and breaks with the main highway. 

Control efforts during the night of the 23rd and on the 24th brought over 
half of the fire under control. Assistance from the other fire zones augmented 
by C.C.C. men arrived, and late on the afternoon of the 24th backfiring was 
begun from a motorway to save the Malibu C.C.C. camp, and later from the 
ocean to prevent the fire from running easterly into heavily populated areas. 
At daylight on the 25th, although weather conditions were still adverse, condi- 
tions on the fire line were much improved, and an intensive attack was made 
on the fire by both backfires and water. These efforts were almost successful 
when the wind “spotted” the fire over the fire fighters and also took the fire 
over the Mesa Peak firebreak, placing the fire on the easterly side of the main 
range. 

Backfiring Methods. 

Backfiring in Malibu Creek Canyon was promptly adopted to bring this 
“slop-over” of the fire under control. While backfires may be considered de- 
sirable by laymen, they are dangerous and are only used when absolutely 
essential. The floor of the canyon is extremely narrow and the sides are heavi- 
ly covered with broadleaf trees and shrubs and without the use of water to 
control the backfires the outcome would have been serious. Backfiring was 
immediately successful around Malibu Creek and Mesa Peak, but adverse 
winds made it impossible to backfire near Castro Peak until 3 p.m. on the 
26th. In preparation an emergency firebreak was widened and the most 
elaborate layout of hose ever made in a mountain fire in Southern California 
was prepared to assist in the backfire work. Near the Castro Peak lookout 
tower was located a 5000-gallon steel water storage tank. A fleet of seven 
tank trucks, with an aggregate capacity of 3700 gallons, was sent up the 
mountain. The emergency firebreak extended 2000 feet down the south slope 
of Castro Peak with a drop in elevation of 500 feet and further extended 600 
feet up the opposite slope to an elevation 100 feet above the valley. Along 
this firebreak 2600 feet of 114-inch hose was laid and at each 400 foot interval 
two 150 foot lines of 1-inch hose were connected. Two pumpers were used to 
relay water from the 5000-gallon tank to the main line of hose, and tank trucks 
were assigned to keeping the tank full. This necessitated a drive of two miles 
down the mountain for each load. With this hose line and firebreak it was 
possible to backfire along the firebreak and keep the fire under control. On a 
number of occasions fire carried across the firebreak and only strenuous efforts 
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with hose lines held it in check. The total length of backfiring at this fire wa 
16.7 miles. The fire burned over 15,297 acres, causing $1,229,860 damage t 
watersheds, and ninety-nine buildings were involved with a loss of $234,175. 


Sherwood Lake Fire, Malibu Section. 

This fire started in Ventura County in an isolated canyon at approxi 
mately 11 a.m. on the 23rd. It is believed that a resident started the fire t 
increase the forage for his live stock. A lookout observer discovered the fire 
but could not notify the Malibu headquarters until 11:12 a.m., due to troubl 
with telephone lines in the fifty-mile wind. Only one man was available at th 
start to go to this fire from Los Angeles County. When he arrived 100 acre 
were burning. Ventura County equipment prevented the further spread i 
their territory, but the fire continued to spread until it finally merged with th 
Latigo fire at Malibu. This fire covered 14,187 acres, causing $1,207,49 
watershed damage. Twenty-nine buildings were destroyed with a loss ¢ 
$10,689. 


Fatal Oil Heater Fire, West Orange, N. J 


By R. M. Cadman (Member N.F.P.A.), 
Schedule Rating Office of New Jersey. 


Four boys, ranging in age from five to fourteen years, were suffocated b 
a fire in an attic bedroom of their home in West Orange, N. J., on the night ¢ 
November 21, 1935. The fire, which was caused by a portable oil heater place 
too near a combustible partition, was confined to the room, with property dar 
age estimated at only $60. The death of the boys, the sons of Mr. and Mr: 
James Ciampi, was attributable to leaving the heater burning when the boy 
went to sleep and to the use of flimsy packing box materials in constructin 
the room, which caused the fire to spread so rapidly that escape or rescue we 
impossible. 

The fire started in a bedroom partitioned off in the attic, evidently frot 
a garage type oil burning unit heater without flue connection, which was s¢ 
too close to a partition. Firemen found the oil burner overturned, but it : 
believed that it was overturned by the force of hose streams. The fire | 
not considered due to improper operation of the burner, although newspape 
reports indicated that the heater was not in proper operative condition. Mo: 
of the partitions in the room were made of three-ply veneer packing case mat 
rial which was highly combustible. Mr. Ciampi is said to have admitte 
erecting the partitions recently without obtaining a building permit. Part « 
the ceiling and one wall were made of soft pressed fibre board about 4-inc 
thick. The remainder of the ceiling was covered with corrugated iron whic 
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caused flames to mushroom and prevented escape of smoke. Firemen believe 
this caused the quick suffocation of all four boys who were subsequently 
burned. 

Mrs. Ciampi and two daughters were retiring to their first floor bedroom 
when they smelled smoke and heard one of the boys call. The mother tried to 
climb the narrow stairs leading to the second floor bedroom, but was driven 
back by dense smoke. The father of the boys who was across the street was 
called and with the help of some neighbors tried to enter the room through a 
window, but was unable to do so because of the smoke. Not until firemen 
attacked the flames with hose streams could the room be entered. One fire- 
man was badly injured from inhaling flame and smoke. Two of the boys had 
collapsed on the floor and the other two were still in one of the two beds. The 
fire was confined to the room and was quickly extinguished. 


Newark Evening News. 

Left: Rear of the house in West Orange, N. J., in which fire occurring in an 
attic bedroom suffocated four boys. The fatal fire was confined to one room. 
Right: The garage type oil heater which ignited combustible partitions in the 
attic bedroom. 
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Air Conditioning and Ventilating Fires. 


The increased use of air conditioning systems serves to call attention t 
the possible fire hazards connected with these systems as well as the hazard: 
of heating and ventilating ducts in general. Several severe fires involvins 
modern air conditioning systems illustrate the necessity of eliminating all com 
bustible linings from ducts and show the serious results of fires spreading 
through ducts due to drafts from blower fans connected with the system. The 
possibility of fire or smoke from outside sources being drawn into the systen 
should also receive consideration. This record includes only fires in air con 
ditioning systems and other ventilating systems and does not include fires ix 
blower systems designed for removal of dust, fumes or refuse in connectior 
with industrial operations. 

Air conditioning systems differ from the ordinary system of heating anc 
ventilating ducts in that they are generally equipped with cooling coils o1 
apparatus, filters or water sprays for washing the air, and operate under posi: 
tive mechanical draft provided by fans, although fans are also employed ir 
some of the ordinary ventilating systems which do not include equipment fot 
conditioning the air. The ducts of air conditioning systems are usually linec 
with insulating material to eliminate any noise which might result from the 
normal operation of the equipment and to prevent change of temperature ot! 
the conditioned air. 


Air Conditioning System Fires. 


The following serious fires have been reported to the N.F.P.A. Depart- 
ment of Fire Record in which air conditioning systems have been involved 
Each fire serves to illustrate typical hazards which should be guarded against 


Lido Theatre Fire. 

The first of these fires occurred in the Lido Theatre at Maywood, IIl., on 
January 1, 1933. This fire shows the importance of promptly shutting dowr 
forced draft ventilating equipment when a fire is discovered. In this instance 
the draft from the air conditioning system spread the fire to the balcony anc 
to the foyer in the rear of the balcony of the theatre. In addition, the drawing 
of smoke to those sections by the equipment greatly hindered fire fighting 
operations. 

The theatre was of fire-resistive construction and had a seating capacity 
of 1835. It was originally designed solely for presentation of motion pictures. 
but at the time of the fire acts of vaudeville were included in performances 
With the advent of sound pictures a larger screen was installed about four feet 
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in front of the former screen and loud speakers were located between the 
screens. In addition this space was used for the storage of scenery and stage 
rugs. The stage was not equipped with a vent or sprinklers, nor was the stage 
separated from the theatre proper by means of a proscenium wall or standard 
fire curtain. A canopy over the stage and several scenery wings were sup- 
ported by woodwork. 

The theatre was equipped with a combination cooling and heating sys- 
tem. A masonry-enclosed fresh-air shaft extended from the basement to a 
point above the roof of the theatre. Fresh air, drawn through this shaft over 
a series of steam coils during cold weather, and refrigerator coils during hot 
weather, was blown through a system of ducts by a large motor driven fan. 
The ducts terminated in grilles in the side walls of the theatre and in the rear 
wall above the balcony. There was also a foul air exhaust system, but it was 
not in operation when the fire occurred. 

The fire originated on the stage near the performers’ dressing room from 
an unknown cause. The afternoon performance had not started, but a number 
of children were in the auditorium when an employee discovered the fire. The 
fire spread rapidly, involving curtains on both sides of the screen, the canopy 
above the stage and combustible material in the wings. Dense smoke filled the 
entire theatre. The fire department was handicapped by a delayed telephone 
alarm and insufficient manpower. The air conditioning system was in opera- 
tion until five or ten minutes after the fire department arrived. The continued 
operation of this system fanned the fire to greater intensity, particularly in the 
balcony, where brands had ignited the seats. The foyer stairway leading to the 
balcony and space above was so filled with smoke that it was inaccessible, and 
in order to reach and extinguish the burning balcony seats it was necessary 
to raise a ladder from the main floor to the balcony. The scenery and equip- 
ment on the stage were destroyed. All seats in the balcony and auditorium 
were damaged and considerable damage was done to the balcony foyer, the 
doors leading to the balcony and the curtains over the doors. (H-36299.) 


Higgins Building Fire. 

A second fire involving an air conditioning system occurred in the Higgins 
Building, an office structure in Los Angeles, Calif., on September 12, 1934. 
This fire showed that a smouldering fire involving combustible duct linings, 
even if of slow burning material, may be fanned into a serious fire when the 
fans are placed in operation. 

The building was ten stories high, of reinforced concrete construction. A 
new air conditioning system had been installed for all office tenants, but did 
not serve stores on the first floor. The system consisted of two independently 
operated units, one serving the north and east sides and the other the south 
and west sides of the building. 
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Air was drawn from the corridors of each floor into intake ducts extend- 
ing to the roof from which fans sent air through spray type humidifiers and 
coolers to blowers which delivered the reconditioned air through thirteen 
return ducts to the nine floors receiving the service. These ducts extended 
down from the tenth to the second floor and supplied each room through a six 
by sixteen inch duct. Used air escaped through louvers in the doors of each 
room into the hall where the air returned to the roof through the intake ducts. 

Suspended below the concrete slab roof was the metal lath and plaster 
ceiling of the tenth floor. Applied on the plaster above about one-half of the 
tenth floor was a combustible sound-deadener. The attic space above the top 
floor was occupied by service piping and by fibre-lined metal ducts which de- 
livered air from a humidifier on the roof to the down draft ducts of the 
building. 

More than 9000 square feet of wood fibre was used in lining the ducts. 
The lining did not extend below the ceiling of the tenth floor and was used for 
sound insulation exclusively. The insulation used was a wood fibre which if 
ignited under ordinary conditions, only smoulders. It is said to give off a 
flammable gas at 175° F. and to ignite at 250° F. In a draft it flares up with 
more complete combustion. 

The origin of the fire is not definitely known. No repair work had been 
done on the blower system for four days, but workmen had been making some 
alterations on the hot water system the night preceding the fire and had left 
some tools, a blow torch and some rubbish, in the attic space. An electrical 
extension cord with burned insulation was also found in this space, but the 
fuse had not burned out and the cord was not in contact with any combustible 
duct lining. However, regardless of the cause of the fire, if the duct lining had 
not been of combustible material, the fire could not have smouldered for sev- 
eral hours and then flared up when the fans were operated. 

The fire occurred at 6:15 a. The building engineer had been to the 
roof about 5:50 a.m. and after his usual inspection started the fans operating 
the air conditioning system. As he walked to the basement he smelled smoke 
and went to the engine room to investigate. As there was no evidence of 
trouble there, he went outside and saw smoke pouring from the top floors. 
Telling a scrub-woman to call the fire department, he hurried to the roof to 
turn off the fans of the air system. As soon as the fans stopped, the entire air 
conditioning system appeared to burst into flames. The combustible lining of 
the intake and outlet compartments of the ducts was completely consumed. 
Apparently the intake fan was drawing this flaming material through the sys- 
tem into the reconditioned air outlet ducts and thence into the rooms, espe- 
cially those on the tenth floor. Because the fire was in an enclosed duct it was 
inaccessible, resulting in a very large amount of smoke and water damage. 
Additional heavy water damage was caused by the bursting of one of the four 
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Vertical openings including ventilating ducts were responsible for the rapid 
spread of this fire to the roof space of the Lynn, Mass., High School. Fifteen 
pumping engines backed up by plenty of water were unable to prevent the total 
destruction of the main building. 


building standpipes on the sixth floor. The fire department did not attempt 
to use the other standpipes after the failure of the first standpipe and resorted 
to the use of a water tower. This hampered the fighting of the fire. The loss 
approximated $50,000. (H-38928.) 


Strand Theatre Fire. 


The fire which damaged the Strand Theatre in New York City on Decem- 
ber 14, 1934, was the most serious fire reported in which an air conditioning 
system was involved. This fire is of particular interest because of its peculiar 
origin, involving the use of flammable insulating material within the air condi- 
tioning system of the theatre. Originating entirely outside of the building, it 
extended to the interior of the auditorium section, where the damage was 
heavy. 

The theatre was of fire-resistive construction, having a seating capacity 
of 3350 and was provided with an air conditioning system supplying cold air 
to the auditorium. The refrigerating machinery was located in the basement 
of an adjacent building and cold air was forced by a blower in the basement 
of this building through a sheet metal duct. This duct emerged through the 
pavement of a fifteen foot wide exit court between the theatre and the other 
building, extended across the court to the north wall of the theatre and 
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The Lincoln Consolidated School near Ypsilanti, Mich., was destroyed by a 
fire thought to have been caused by a match or cigarette thrown into a ventilating 
duct in the gymnasium. The fire spread up a ventilating shaft to the roof. The 
school was destroyed with a $200,000 loss. 


extended along this wall and also the east wall. Where the duct emerged into 
the court it was seven by four feet in size and maintained these dimensions for 
eighty feet. It eventually reduced in size to about two by two feet and had a 
total length of 160 feet. Small branch ducts extended from the large duct 
through the building wall and discharged through ventilating openings in the 
auditorium section. The entire interior of the duct on the outside of the build- 
ing was lined with a flammable insulating material, consisting of one layer of 
ordinary pressed wallboard. The loss to the theatre can be directly attributed 
to the existence of this flammable insulating lining. 


At approximately 5 p.m. a considerable quantity of rubbish in the court 
began to burn, but was extinguished by the building engineer and other men 
with buckets of water. This rubbish was piled against the air conditioning 
duct. Smoke was noticed in the theatre soon after the fire in the rubbish in 
the court was extinguished, but it was thought due to the rubbish fire and no 
attention was paid to it. The smoke increased and the audience numbering 
under 200 persons was asked to leave. This they did without confusion. Two 
motion picture operators, however, being at the high point in the auditorium, 
were subjected to the greatest heat and were forced to escape through a win- 
dow from which they slid down a telephone cable to the ground. An alarm was 
sent to the fire department at 6:56 p.M. and due to difficulty in locating the 
source of the fire a second alarm was transmitted. 
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Examination showed that the rubbish fire in the court had caused the 
flammable insulating material in the air duct to ignite. The duct was built of 
light sheet metal on angle iron frame. Ignition of the lining may have been due 
to conduction of heat through the sheet metal or by direct communication 
through small openings at seams. Fortunately, the air conditioning system 
was not in use at the time, as it probably would have intensified the fire and 
driven it into the auditorium sooner, possibly resulting in a panic. The flam- 
mable insulating material apparently smouldered for some time, but eventually 
all of this material ignited. Smoke and hot gases were discharged into the 
auditorium through numerous duct openings, igniting balcony seats and fur- 
nishings and scorching and blistering the wall and ceiling finish. The ceiling of 
the auditorium was considerably damaged. Building damage was estimated at 
$57,000 and loss to contents was $5000. Had the ducts been constructed of 
brick or hollow tile without combustible linings and with automatic dampers 
this loss would not have occurred. (H-38963.) 


Heating and Ventilating Ducts. 


Ducts of ventilating and heating systems have been responsible for numer- 
ous fires spreading from a comparatively insignificant origin to causé serious 
loss or even total destruction of the buildings in which they were employed. 
These systems are quite generally used in schools and other buildings in order 
to provide continuous circulation of air at a given temperature without the 
discomfort of cold drafts and waste of heat, resulting when fresh air is brought 
directly inside through windows. Probably the most general arrangement has 
utilized a double system of ducts connected to each room. The air freshly 
heated is delivered through a register near the floor and foul air is eliminated 
through a register near the ceiling connected to ducts which quite frequently 
discharge into an open attic over the building. An arrangement by which the 
ducts discharge into an open attic is a very serious defect, as fires have fre- 
quently gained great headway in the attic space before being discovered, de- 
stroying the attic and roof. Embers often drop down ducts and start fires in 
other rooms. The following fires are typical of those in which ducts discharged 
into open attic spaces rather than directly to the outside or some other safe 
location. 

Fires Involving Attic Spaces. 
Marcu 29, 1924. Hich ScHooL, RICHMOND, IND. 

Fire occurred at 3:00 A.M. in the waste paper room in the basement; of 
the Garfield Annex, due to spontaneous ignition. The building was of two- 
story, brick-joisted construction with a slate roof, and adjoined a new three- 
story fire-resistive building. The fire showed the hazard of ventilating ducts in 
spreading fire, particularly those which are not cut off from the basement and 
terminate in an open attic space. Although the fire originated in the base- 
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The Richmond, Indiana, High School fire. Left: Front entrance of buildin 
indicating general appearance of exterior construction. Right: Ruins of the 
annex. Fire started in basement, but spread rapidly to the attic through venti- 
lating ducts, the principal damage being to the upper parts of the building. 


ment, the greatest damage was done on the second floor and roof, to which the 
fire spread by way of metal ventilating ducts. About half of the first floor of 
the annex and the new main building were saved. The loss was estimated at 
$150,000. (See July 1924 QuARTERLY, page 95.) (H-20865.) 


DECEMBER 23, 1926. JEFFERSON DAviIs SCHOOL, LEXINGTON, Ky. 

Fire due to spontaneous ignition in the basement was discovered at 3:15 
A.M. The blaze spread through the ventilating system, which opened into the 
roof space of the brick-joisted building. A loss of $82,500 resulted. 
(H-24066.) 


JANuARY 9, 1927. BoLTWoop INTERMEDIATE SCHOOL, EVANSTON, ILL. 

Fire of unknown origin was discovered in the manual training room in 
the basement at 2:02 p.m. The building was of brick-joisted construction, two 
stories in height. Unprotected air shafts extended from the basement to a 
large open attic over the entire building. The fire had considerable headway 
when the fire department arrived. Hose lines were taken inside and the fire 
in the basement practically brought under control, but the fire had already 
traveled up an unprotected air shaft and involved the large open attic. As the 
roof and top floor showed signs of collapse, hose lines were withdrawn and the 
fire was fought from the outside with the assistance of eleven fire companie: 
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The Little Rock High School, partially destroyed by fire on Nov. 10, 1932. The 
value of partial fire-resistive construction was largely offset by a wooden roof and 
a system of ventilating ducts that spread fire throughout the building. 


from Chicago. With the exception of the boiler house, the building was prac- 
tically a total loss. (H-24104.) 


JANUARY 28, 1929. HARRISON SCHOOL, CEDAR Rapips, Iowa. 

Fire originated in the basement from an unknown cause at 2:02 a.m. 
Ventilating shafts of brick and metal construction terminated in the attic and 
contributed materially to the spread of the fire, which destroyed the two-story 
brick-joisted building. The loss amounted to $131,650. (H-27165.) 


ApriL 4, 1931. HicH AND GRADE SCHOOL, MAYSVILLE, Mo. 

The building was one and two stories high of joisted construction with 
walls of tile covered with brick veneer. Fire occurred from defective wiring 
in the ceiling of the first floor at 1:30 p.m. It spread rapidly to other parts of 
the building by means of metal ventilating shafts which opened directly into 
the blind attic. The loss was nearly total and amounted to $85,340. 
(H-31240.) 


NovEMBER 10, 1932. East SIDE JUNIOR HiGH SCHOOL, LITTLE Rock, ARK. 
Fire occurred in a three-story partly fire-resistive building having brick 
exterior walls, metal lath and plaster partitions, and concrete floors. The roof 
was of wood covered with built-up composition, tar and gravel. Floors were 
supported in part by unprotected cast iron columns and in part by reinforced 
concrete columns. The ceiling of the top floor was metal lath and plaster on 
metal joists. Between this ceiling and the wooden roof was a three-foot blind 
attic. In older portions of the building the roof was supported by wooden 
trusses and in the new section by unprotected steel trusses. The building was 
heated by a hot air system and each room in addition to a hot air duct had 
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an independent metal ventilator duct that terminated at the ceiling line in the 
attic. These ducts were built side by side and in places there was a continuous 
area of ducts twelve feet long. 

The fire was discovered in the office on the first floor and was probably 
caused by an overheated furnace, as the temperature was low and the furnace 
was being forced to heat the building for an evening meeting. The fire had 
considerable headway when discovered and was burning in two rooms on the 
first floor. Shortly after the fire department arrived, fire was discovered in the 
attic space. Burning embers dropped down the ventilating shafts, starting 
fires in various rooms. Two-thirds of the roof was burned off. The loss was 
estimated at $40,000 to $50,000. (See January 1933 QuARTERLY, page 247.) 
(H-36102.) 

False Ceilings and Blind Spaces. 

In some installations the hazards of inaccessible open spaces are not con- 
fined to attic or roof areas, but are created by having vertical shafts or ducts 
discharge into or pass through open spaces created by means of false ceilings 
or floors. Such an arrangement greatly increases the likelihood of severe fire 
losses, as fire can spread through such an area practically unrestricted. 


January 11, 1920. PusLic ScHoot No. 110, BALTIMORE, MD. 

Fire started in the furnace room in the basement caused by hot ashes 
deposited in a metal container on a wooden platform. The building was of 
brick-joisted construction. The principal structural features responsible for 
the rapid spread of the fire were the enclosed rear stair well and the ventilating 
ducts in each first and second floor corridor which opened into the stair well. 
These ducts, about 6 ft. high, were formed by false ceilings of lath and plaster 
and sheathing. The ventilating ducts were connected with classrooms by ordi- 
nary cast iron registers. 

The fire was discovered at 6:18 P.M. in the basement adjacent to the en- 
closed stair well and spread rapidly upward by way of the stair well and into 
the corridor ventilating space and up into the large blind attic. The fire was 
confined to these areas but was very difficult to extinguish. Considerable loss 
resulted. (H-16524.) 


SEPTEMBER 8, 1932. GARRICK THEATRE, CHICAGO, ILL. 

Fire occurred in a theatre occupying the lower portion of a seventeen- 
story fire-resistive office building. The theatre had a seating capacity of about 
1400. The stage sections were equipped with sprinkler and standpipe systems, 
but these systems were not a factor in this fire. There were two concealed 
spaces beneath the auditorium floor, largely of combustible construction. 
Leading to the upper space were floor registers for ventilation. These were 
not piped and any material entering a register would drop to the wooden deck 
below, presenting a severe fire hazard. 
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Left: Looking along a third floor corridor of the Little Rock High School; 
open stairway in the background. Note failure of metal lath and plaster ceiling 
below the blind attic. Right: Bottom opening of one of the ventilating ducts, 
through which fire spread from the blind attic. 


Fire occurred during an evening performance while an audience of 465 
persons, mostly men, were watching a vaudeville show. A man in the audience 
saw smoke coming through a floor register and notified an employee. An 
attempt was made to extinguish the fire through the register, but this was not 
successful. Efforts were then, made to reach the fire from beneath the audi- 
torium. As the fire had already started to spread, the audience was asked to 
leave. The fire department was then called. The fire department responded to 
two alarms and attacked the fire from all available places beneath the audi- 
torium. The ventilators over the stage were opened, allowing smoke and heat 
to escape. A large ventilating fan in the basement was stopped to prevent it 
from drawing the fire to other sections. The cause of the fire is unknown, but 
was probably due to smoking. The floor and seats in the auditorium and the 
underfloor space were damaged. Smoke and water damage also resulted in 
other portions of the theatre. (S-62905.) 
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Ruins of Western High School, Detroit, showing ice-covered walls, all that 
remained after a fire of apparently incendiary origin swept the building. Venti- 
lating ducts which honeycombed the building spread the fire to all parts of the 
structure. 
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FEBRUARY 25, 1935. WESTERN HicH SCHOOL, DETROIT, MICH. 

The main building was of brick-joisted construction two and three stories 
in height. When the school was built, a three-foot space was left between the 
ceilings and floors above for ventilating ducts. Ducts were also installed in 
vertical partitions. This type of construction contributed materially to the 
spread of the fire. 

The fire, which was of incendiary origin, was discovered on the first floor 
by the night janitor who was endeavoring to locate the source of smoke. He 
ran down the stairway to the basement and out through the rear of the build- 
ing to his home, about one block from the school, from which he called the fire 
department by telephone. This call was received at 11:52 p.m. A city fire 
alarm box inside the building within fifteen feet of where the janitor was 
standing when he discovered the fire was forgotten in the janitor’s excitement. 

The first engine company to arrive entered the building with a chemical 
line and first aid equipment, as there was no evidence of fire from the outside. 
They extinguished the blaze at the end of the row of lockers and discovered, 
meanwhile, another fire burning beneath a teacher’s desk in a near-by class- 
room. While this latter incipient fire was being extinguished, two more similar 
fires were discovered under teachers’ desks in adjoining classrooms. Another 


> stories 
reen the 
alled in 
- to the 


rst floor 
ke. He 
e build- 
the fire 
city fire 
itor was 
itement. 
chemical 
outside. 
covered, 
yy class- 
> similar 
Another 


AIR CONDITIONING AND VENTILATING FIRES. 275 


fire was then discovered at the far end of the corridor in a classroom at the 
extreme southeast corner of the building. This fire had apparently gained 
access to the ventilating ducts and had spread to the attic. Five alarms were 
sounded, but the fire spread rapidly and practically destroyed the building. 
The loss was $582,702. (See April 1935 QuARTERLY, page 329.) (H-39753.) 


Blower Fans Spread Fire. 


The following fires illustrate how rapidly a fire may spread where fans 
are in operation. Fortunately no lives were lost in these fires. 


DECEMBER 27, 1918. AMERICAN AVE. GRAMMAR SCHOOL, LoNG BEACH, CALIF. 

A defective heating system was responsible for a fire which started in the 
basement of this 2-story frame, brick-veneer building while 600 pupils were 
attending classes. The alarm was promptly sounded and the building was 
vacated in two minutes. The flames which filled the furnace room were com- 
municated to all parts of the building by a motor driven fan provided to 
force the hot air through the pipes of the heating system. When the fire de- 
partment arrived the fire had spread to all floors, and was coming through 
the roof. The loss, $44,086, was practically total. (H-15275.) 


Marcu 3, 1934. WYANDOTTE HIGH SCHOOL, KANsas City, KANs. 

The building was of three-story, brick-joisted construction with corridor 
walls of brick and stone. There was a common roof space over the entire 
building. Six open stairways extended from the basement to the third floor. 
The heating and ventilating equipment was a hot blast indirect heating sys- 
tem, with distribution through galvanized iron ducts and brick stacks. Fresh 
air intakes for the center section were from openings in the front of the build- 
ing extending to the fans by tunnels beneath the basement floor. Air intake 
for the north and south wings was through ducts in the concrete ceiling over 
fan and ventilating rooms. The foul air system for the center section was 
down-draft to brick, wood top tunnels three feet high under the basement 
corridors discharging by fans into brick stacks at the rear. These corridors 
were from eight to twelve feet in width. The tunnels beneath had brick and 
stone side walls, and the corridor floors above, of wooden sheathing on wooden 
joists, formed their ceiling. There was three inches of concrete without rein- 
forcement over the sheathing. Two brick stacks in the auditorium ended in 
the attic, with tops closed by heavy wooden traps. The foul air systems for 
the wings exhausted through roof vents. Steam for the heating coils was sup- 
plied by oil fired boilers in the center section. 

The fire was first noticed in the basement corridor in a pasteboard box 
containing waste paper. The night engineer and janitor thought that they had 
extinguished the rubbish fire, but a few minutes later smelled smoke and called 
the fire department at 4:45 p.m. When the firemen arrived there was a little 
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smoke but no fire visible. They chopped the baseboard and some of the lath 
and plaster away from the partition at the point where the waste paper box 
fire had occurred, but found no fire. Back of the baseboard there was a small 
hole in the floor, opening into a space formed by the brick wall, floor joist and 
two headers over the tunnel. The underside of the flooring was considerably 
burned. The fire was next noticed through the glass panel door of the foul air 
fan room. By this time the smoke was quite dense and men were sent to upper 
floors to ventilate. They returned and reported fire in various rooms on upper 
floors. The firemen were then ordered from the building. Before they could 
get out, part of the floor in the main basement corridor over the tunnel col- 
lapsed, nearly trapping several men. When the ventilating fans were shut 
down, the fire traveled in both directions through air tunnels, discharging 
through the foul air registers into rooms and halls of the center section. A 
wooden stairway extending from the basement directly over the fan room to 
the top floor allowed the fire to spread rapidly into the attic. Fire spread 
down from the attic into the auditorium through foul air ducts. The attic, 
roof, third floor, and auditorium were destroyed. During the fire eleven engine 
companies were in action, including two from Kansas City, Mo. The loss was 
$265,809. (H-37804.) 
Ducts of Combustible Construction. 

The danger of heating and ventilating systems contributing to the spread 
of fire has been materially increased in some cases by constructing ventilating 
ducts of wood. The wooden ducts, thoroughly dried by the hot air, carry fire 
through inaccessible wall and floor spaces, making it practically impossible to 
control. The three following fires in which schools were destroyed show the 
result of this type of construction. Fortunately classes were not in session. 


January 15, 1919. HicH ScHooLt, MCALESTER, OKLA. 

Fire of unknown origin was discovered at 3:45 a.m. in the basement of 
the brick and stone-joisted building. Fire spread by means of a wooden flue 
ventilating system which extended from the basement to all parts of the build- 
ing. The loss was estimated at $91,000. (H-14918.) 


OcToBER 13, 1923. PuBLic SCHOOL, FREEMAN, S. D. 

Fire started from an undetermined cause at 4:30 P.M. while a few chil- 
dren and teachers were in the building. The building was a two-story frame 
structure of six rooms. The fire started in the basement of the ventilating 
shaft of wooden construction and spread through the building by means of 
the shaft. When the fire department arrived, the structure was filled with smoke 
and it was difficult to locate the fire. The school was destroyed. (H-20017.) 


January 4, 1927. HicH SCHOOL, CHARLEsTON, ILL. 
Fire due to defective wiring originated in the basement of the brick- 
joisted building at 9:30 p.m. When the fire department arrived the firemen 
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could not locate the fire at first, but finally found it working up from the base- 
ment through wood lined ventilators. The fire went from the basement to the 
roof by way of these ventilators and then burned down. The loss was 
$101,000. (H-24144.) 

Rubbish in Vent Ducts. 

Where poor housekeeping prevails vent ducts are apt to become recep- 
tacles for rubbish or dust which may provide fuel for a chance spark entering 
the ducts. Even when fire does not originate in the rubbish deposited in the 
vent ducts it may ignite from the heat and sparks from a fire starting else- 
where in the building and cause the fire to spread through the ventilating sys- 
tem. The following fires show what may be expected when ducts are not kept 
clean or are allowed to deteriorate. 


JANUARY 31, 1930. PuBLic SCHOOL, PERRY, ILL. 

Fire started on the first floor of the two and one-half story brick-joisted 
school building at midnight. Sparks from the chimney were blown into the 
ventilating shaft which was connected to each room. It is thought that a con- 
siderable amount of dust and rubbish had accumulated at the bottom of the 
shaft, which ignited and caused the fire to spread quickly to all rooms. In- 
adequate fire protection facilities made efforts to save the building fruitless. 


The loss was $50,300. (H-29702.) 


Marcu 6, 1931. PusBitic SCHOOL, HARRAH, OKLA. 

Fire started in the basement of the two-story, brick-joisted building. The 
heating system was being forced due to cold weather. The hot air was dis- 
tributed by insulated metal ducts to registers in the floors of all rooms and in 
the halls. Smoke was noticed soon after children entered the school, but at 
first caused little concern as papers frequently fell into the registers and 
smouldered. Soon, however, a teacher noticed flames in a register, dismissed 
her room and sounded an alarm. There were about 200 children on the 
second floor, most of whom used a slide escape. A few came down the stairs. 
The building was emptied in a little over one minute. The last to leave said 
that the floors were hot and the smoke choking. The fire spread so rapidly 
that practically nothing was saved. The fire started in the heating system. 
It is not known whether deterioration of the metal ducts or ignition of rubbish 
in the registers caused the fire, but it is obvious that the rubbish condition 
was so prevalent that little attention was given to the first signs of smoke. 
The loss was $40,000. (H-31237.) 


Fire or Smoke From Outside Sources. 

The danger of sparks or fire from outside sources has been mentioned in 
connection with the air conditioning system fire in the Strand Theatre in New 
York City, and also the fire which destroyed the public school at Perry, II1., 
on January 31, 1930. The danger of exposure fires entering ducts makes the 
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The fire which destroyed the Harrah, Okla., primary school building started 
while approximately four hundred children were in the building. The blaze 
started in hot air registers and little attention was paid to first signs of smoke, 
as rubbish smouldering in the ducts was a usual occurrence. The fire spread 
rapidly to all parts of the building, but all children escaped due to well-conducted 
fire drills and use of escape facilities. 


following fires of special interest. The possibility of serious consequences 
when smoke from an exposure fire enters a ventilating system is also shown. 


Marcu 12, 1920. Pustic SCHOOL, WALNUT SPRINGS, TEX. 

Fire attributed to careless smoking occurred in a pile of kindling wood 
outside of the two-story, brick-joisted building. The wind carried sparks and 
flames into a ventilator opening, igniting the first floor of the building. The 
building was destroyed with a loss of $40,000. (H-16265.) 


January 12, 1927. AUDUBON THEATRE, NEw York, N. Y. 

The property involved in this fire consisted of a fire-resistive theatre 
separated by a twelve-inch brick wall from a two-story brick-joisted building 
occupied by a store and a ballroom. The fire started in the basement of the 
mercantile building and reached three-alarm proportions. A vent duct thirty 
inches square from the ladies’ room in the theatre passed through the wall of 
the theatre and discharged through the roof of the store and ballroom section, 
providing an almost direct path for smoke to enter the theatre. The exhaust 
fan in this duct was not running and the inward draft brought smoke into the 
building in large quantities. This duct, together with the main vents of the 
theatre which were so located that smoke was drawn into them, injected such 
a volume of smoke into the theatre that the audience was forced to make a 
hasty exit. Fortunately the theatre was not crowded and no panic resulted. 
(H-24106.) 
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Loss of Life by Fire, 1930-1935. 


Safeguarding life against fire is the first object of fire prevention and fire 
protection. Loss of life by fire in the United States is estimated at more than 
10,000 annually. 

Since October 1930 each issue of the QUARTERLY has contained a sum- 
mary of all reports of fires involving loss of life which have been received by 
the N.F.P.A. Department of Fire Record during the previous quarter. The 
reports received include those contributed by interested N.F.P.A. members. 
These summaries, while representing only a fraction of the fires which occur, 
cover a sufficiently broad base of experience to permit drawing conclusions as 
to the conditions under which loss of life by fire has occurred, and to show 
how such casualties may be avoided by proper measures of fire prevention and 
fire protection. It is probable that the number of these loss of life fires reported 
to the N.F.P.A. represents only about 15 per cent of the fire deaths occurring 
annually in the United States. The present tabulation brings up to date the 
cumulative record of loss of life by fire first published in the October 1933 
QuaRTERLY. This record includes data from twenty-two QUARTERLY tabula- 
tions and covers 3614 fires in which 6628 fatalities occurred during the period 
from June 20, 1930, to December 18, 1935. 

It is believed that the total number of fire casualties in the United States 
is now substantially less than formerly. The present estimate of 10,000 lives 
annually compares with an estimate of 15,000 commonly quoted prior to 1920. 
Until recently the death registration area did not include the entire continental 
United States, so the Census figures had to be modified to give an estimate 
for the entire country. On this basis the Census Bureau returns for the 1922- 
1929 period showed an average of 7125 deaths annually, due to “Conflagra- 
tions” and “Burns” (excluding scalds and molten metal). The present 
N.F.P.A. analysis shows that one-third of the fatalities were due to causes 
which were presumably included in the Census mortality statistics under other 
classifications. For example, deaths by drowning when persons jump from a 
burning boat or deaths due to accidents while fire apparatus was responding 
to alarms of fire are classified by the N.F.P.A. as fire casualties because the 
loss of life would not have occurred if there had been no fire. On the basis of 
the above estimate the average annual loss of life by fire in the United States 
was 10,687 for the period 1922-1929 inclusive. 

Since 1929 the U. S. Census compilations have been modified to include 
some of the deaths due to fire which were previously classified under other 
headings. On the new basis the U. S. Census totals for the years 1930, 1931 
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and 1932 are as follows: 1930, 8515; 1931, 7390; 1932, 7474. Insufficient 
information is available to permit satisfactory comparison of these figures with 
those previously published, but it seems clear that the totals are still substan- 
tially less than the number of deaths on the N.F.P.A. basis of classification, 
which includes all deaths which would not have occurred if there had been 
no fire. 

According to statistics furnished by the Dominion Fire Commissioner 
loss of life by fire in Canada for the ten-year period 1925 to 1934 inclusive 
averaged 302 persons each year. Of the total fatalities for the ten-year period 
51.9 per cent were children and 27.6 per cent were women. It is probable that 
the Canadian figures do not include deaths due to response to alarms and 
other indirect fatalities considered by the N.F.P.A. as fire deaths. 


Fatalities by Age and Sex. 
U.S. Census Bureau. 





Total 
1929 1930 1931 1932 1929-1932 % 
Rs a ES wad vse: x are 2,323 3,092 2,337 2,530 10,282 33.5 
MIN 2d Sr ntia 4 tysy @esk 1,969 1,988 1,816 2,002 Vitis 25.2 
Children under 15 yrs. 3,478 3,341 3,128 2,797 12,744 41.3 
RR 5c oh wa ecc's 770% «=69S421t = -7:281 7,329 30,801 


Table 1 of the present record shows the distribution of fatalities between 
men, women and children. More than half of the victims of the fires in this 
record were men. U. S. Census statistics indicate that about one-third of all 
fire fatalities are to men. The preponderance of men as fire victims in this 
record is explained by the fact that the N.F.P.A. fire record files are more 
complete for fires in industrial properties than for fires in residential occu- 
pancies. Men were the principal victims in fires in mining property, airplanes, 
automobiles and a number of other occupancies as well as in fire fighting 
operations. 


Table 1. Age and Sex of Victims by Occupancy Classification. 





OCCUPANCY CLASSIFICATION 




















Age ond Son Dwellings, | Buildings other | Outside of Response to 
of Victims Apts., etc. than Dwellings | Buildings | Alarms |No Data* 
No. PerCent No. PerCent No. Per Cent | No. PerCent No. Per Cent 
yr 3527 53.1 1013 29.1 765 76.4 | 1617 80.7 91 93.9 41 
Women ...1319 19.9 1007 29.0 | 116 11.7 190 9.5 4 4.1 2 
Children ..1734 26.2 1430 41.1 108 10.9 188 9.4 2 a0 | 6 
No data.... 48 8 27 8 | 10 «1.0 11 4 0 0 0 
Total. «0. 6628 100.0 3477. 100.0 | 999 100.0 2006 100.0 97 100.0 49 

Percentage distribution : | 
of fatalities between 52.4 15.2 30.3 1.5 6 


various classifications. | 


*Includes cases where data are insufficient to show occupancy, class of building, or whether 
fatality occurred in or outside building. 

+There are minor discrepancies between these figures and other Census Bureau figures for the 
same years. 
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Table 1 shows the division in classification between fires in residential 
buildings, other buildings, and fires outside of buildings. There is also in- 
cluded a total of ninety-seven deaths in response to fire alarms. Over 52% of 
the loss of life occurred in residential properties. Of these fires over 41% of 
the victims were children. The number of men and women victims in resi- 
dence fires was about the same. The next greatest classification occurs in 
fires outside of buildings, which include bonfires, forest and brush fires, mine, 
automobile, airplane and other fires that have occurred outside of buildings. 

Table 2 gives the detailed occupancy analysis. It is interesting to note 
that the largest loss of life has occurred in residential properties, including 
dwellings, apartments, etc. The heavy loss of life in this class is in a large 
measure due to the combustible construction so largely employed in the build- 
ings used for residence purposes, to the lack of fire protection, and the fact 
that the majority of these fires occur while the occupants are asleep and are 
not warned of the fire until too late to make their escape from the burning 
structure. Also contributing to the large number of fatal fires in dwellings are 
the numerous fires in which women and children lose their lives due to cloth- 


Table No. 2. Class of Fire. 


Fires in Buildings: No. Fires Men Women Children No Data Total 
Airports and hangars 7 9 oO 0 9 
Apartments, hotels, lodgings, tenements, etc. 307 301 161 133 604 
Barns and stables 5 19 24 44 
Churches 7 + 13 
Construction operations 17 0 17 
Dwellings—Rural 357 874 1639 
Dwellings—Urban : 317 1176 
Fireworks and munitions plants 55 68 

21 21 
Garages and filling stations 56 59 
Grain elevators 30 30 
Institutions, schools, etc 135 212 
Manufacturing occupancies 219 245 
Mercantile occupancies 91 98 
Motion picture theatres, 10 
Other known buildings 205 
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Fires Outside of Buildings: 
Airplanes 
Automobiles 
Automobile gasoline and oil tank trucks.. 
Forest or brush fires 
Mining property 
Oil or gas wells 
Oil refineries and bulk distributing plants. . 
Out-of-door fires (bonfires, etc.).......... 206 
Railroad fires 
Ships and boats 

Tankers and barges 
Response to alarms 
ether No data 
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ing igniting, improper use of flammable liquids and other similar causes as 
shown in Table 3. 

Despite the greater fire hazard of manufacturing occupancies, it is inter- 
esting to note that the average loss of life per fire in school and institution 
fires has been more than twice as great. This may be explained by the gener- 
ally inferior fire protection found in school and institution property as com- 
pared with the better grade of fire protection, including automatic sprinklers, 
generally found in the larger manufacturing properties. 

In the fires outside of buildings, those occurring in mining property take 
the greatest toll. Airplane fires and automobile fires come next. 

Table No. 3 gives the causes of loss of life. As in the preceding sum- 
maries, the classification has been made so as to show the reason for the loss 
of life rather than the cause of the fire. 

The table shows that 1705 persons lost their lives when trapped in burn- 
ing buildings, the largest number listed under any single item. Deaths are 
listed in this classification wherever it appears that the victims were trapped 
in burning buildings, due to the lack of proper exits, etc., irrespective of the 
initial cause of the fire. 

One hundred and seventy-one airplane fires were responsible for 357 
fatalities. In a large number of these fires the victims were injured in a crash 
and were trapped by fire resulting from the crash. Had it not been for fire, 
these injured persons might have been saved. Deaths obviously due to crash 
injuries rather than to fire have not been included in this tabulation. 

Fires in automobiles, buses, and trucks not including tank trucks were 
responsible for 399 deaths. The greatest cause of fatal automobile fires was the 
trapping of occupants in a wrecked or overturned machine following an acci- 
dent or collision. As was the case with airplanes, most of these fires were due 
to ignition of gasoline released by the accident. In many cases ignition was 
due to careless smokers. 

Children playing with matches caused one hundred and thirty deaths. A 
large proportion of the victims of these fires were very small children and 
some were babies who were burned in fires started by small brothers or sis- 
ters. Attention should also be called to the large number of children who 
were burned to death while left alone even for a short time. Often the reports 
stated that in a very short time the fire gained such headway that when dis- 
covered it was impossible to enter the building to save the children. It is be- 
lieved that many of these fires were due to children playing with matches or 
attempting to kindle a stove fire. 

Explosions are shown to have been a major cause of loss of life. It is 
probable that some of the fires here listed as “explosion” were not true explo- 
sions, but were fires which spread so rapidly as to appear to be explosions. 
The predominance of men as explosion victims is explained by the fact that 
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Table No. 3. Causes of Loss of Life. 


Causes of Loss of Life 


Airplane fires 
Airplane crashed on house 
Automobile, bus, truck and tractor fires 
Automobile gasoline and oil tank trucks 
Boat and ship fires: 
Motor boat and yacht explosions and fires 
Escaping from boat fire, drowned 
Ship fires (see also flammable liquids, gasoline 
tank vessels) 
Chemicals and explosives : 
Blasting powder, dynamite and dynamite caps. . 
Fireworks factories 
Manufacturing of explosives 
Nitrocellulose materials 
Nitroglycerine at oil well 
Miscellaneous chemicals 
Children alone in house 
Children and matches 
Clothing ignited: 
Bonfire, camp fire, rubbish fires 
Candle or torch 
Electrical appliances and heaters 
Fireplace or open grate 
Furnaces, stoves and heaters 
Gas heaters..... 
Matches 
Oil stove, lamp, and heaters 
Smoking (see also smoking in bed) 
Miscellaneous, clothing ignited.............. , 
No data, clothing ignited 
Dust explosions 
Electrical burns 
Entering or re-entering burning buildings 
Escaping from fire—jumped or fell 
Explosions (miscellaneous) : 
Acetylene plant or tank 
City gas (including appliances) 
Electrical transformers or switches. . 


Hexane, soybean processing 
Illicit stills 
Incendiary 
Industrial explosions (miscellaneous) 
Miscellaneous explosions 
Unknown explosions 
Fire fighting 
Fireworks 
Flammable liquids and vapors: 
Alcohol explosions and fires 
“Empty” tanks (welding, children playing with, 
etc.) 
Flammable liquids on clothing—open flame.... 


Gasoline stoves or lamps 

Gasoline tank vessels and barges 
Gasoline torches 

Heating flammable liquids on stoves 


Men Women Children No Data Total 
28 6 357 
t 6 18 
86 36 399 
0 3 26 
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Table continued on next page 
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Table 3. Causes of Loss of Life (Continued). 


Causes of Loss of Life Men Women Children No Data Total 
Flammable liquids and Vapors (continued) 
REGU IE COMI 6 ic 5.8 5 cns eo0sorecces vicbees 17 71 14 0 102 
Other cleaning with gasoline................... 6 2 3 0 11 
EE TRE ORENOMOD 6.5.6.5. 5.5s.sa.viec vos cove ones 4 0 0 0 4 
PE EC eee 56 2 1 0 59 
Oil stoves, lamps and lanterns................. 35 47 37 0 119 
Las es hint a WAEss bb ge 4) 6 o6 v pends 6 sia ie 23 0 0 0 23 
Starting fires with gasoline.................... 23 23 43 2 91 
Starting fires with kerosene..............++-.. 62 102 131 0 295 
Miscellaneous gasoline fires and explosions...... 123 33 49 0 205 
Miscellaneous (other than gasoline)............ 23 6 13 1 43 
No data as to flammable liquid involved....... 2 1 oO 0 3 
Forest fires (including fire fighting)................ 62 1 4 0 67 
Wine fires ANE EXPlOSIONS™..... occ isccecssccosecccs 455 0 0 0 455 
DAGON PACHUPE TUG) IGNITED. oo os ce cece nc csenen 6 6 13 0 25 
Overcome by smoke — suffocation................. 110 79 73 9 271 
Overexertion, shock or excitement................. 46 24 0 0 70 
ANS ois Bac, VG bnig winrs 60's sl osbve 694 atdce. ovis 57 0 3 0 60 
NO NTMI oo 6000.5. 514: 0-0 50.0 99. sles" ers Sele ete 91 4 2 0 97 
NN RN 255.5 5 ciktalahc 4.0.4 4-280 > sre ohio oe tere: 80 28 0 0 108 
Trapped in burning buildings....................- 645 334 712 14 1705 
Trapped starting incendiary fire................... 7 0 0 Oo 7 
Miscellaneous known causes...............seeeeee- 21 0 5 0 26 
PINE Sec ee a Fon hore ca G Fab be ale b oeleSa ne ew een 10 22 18 0 50 
a6 BS asia wi wik Vind pot aie a ord eR wap ol ee 3527 1319 1734 48 6628 


*The number of fatalities in mine fires and explosions in Table 3 is less than the num- 
ber given for the occupancy in Table 2 because thirteen of the deaths in mines were 
attributable to other causes, such as fire fighting, entering mine for rescue attempts, etc. 


many of these accidents occurred in manufacturing plants, mines, and other 
properties where most of the employees are men. 

Outstanding among the causes of fatal dwelling fires is the use of flam- 
mable liquids. Ninety-one persons were killed as a result of using gasoline to 
start fires in stoves. Some of these victims believed that they were using 
kerosene, but others were ignorant or foolish enough to use gasoline delib- 
erately. Kerosene used in a similar manner was responsible for 295 deaths. In 
some instances live coals remained in the stove, and vaporized kerosene flashed 
or exploded. The use of flammable liquids for home dry cleaning was respon- 
sible for 102 deaths, mostly women, and again emphasizes the seriousness of 
this hazard. Use of flammable liquids for other purposes, including use as 
fuel, resulted in numerous other fatalities as shown in Table 3, under the head- 
ing “Flammable liquids and vapors.” 

Another outstanding cause of loss of life is listed as “Overcome by 
Smoke—Suffocation.” In most instances the victims were overcome while 
asleep. Heat rising from a fire below often caused the death of victims who 
were not touched by fire. 
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Fires in Which There Was Loss of Life. 


Fourth Quarter, 1935. 


Since the publication of the October QuaRTERLY, the N.F.P.A. Depart- 
ment of Fire Record has received from various sources 165 reports of fires in 
which there has been loss of life. A total of 285 lives were lost in these fires. 
During the period the following fires were reported in the United States and 
Canada, which caused the loss of more than five lives each. 

SEPTEMBER 29, 1935. CHicaco, ILL. Ten persons, including two women 
and six children, were trapped in the three-story brick tenement in which 
they were sleeping by an incendiary fire started with gasoline in the basement. 
The owner of a grocery store on the first floor of the building hired a “torch” 
to start a fire so that he might collect insurance money. 

OcToBER 7, 1935. Cuicaco, Itt. Eleven men were killed and forty-five 
others were injured by an explosion at a soybean processing plant (see page 
233 of this issue of the QUARTERLY). 


Loss of Life Fires, October-December, 1935.* 


This is a typical rather than a complete record, presented to show the conditions under 
which loss of life occurs, that they may be known and guarded against. The total loss of 
life by fire in the United States is estimated at 10,000 annually. 


No. Fires Men Women Children Total 


Airplane fires 0 0 9 
Apartments, hotels, lodgings, tenements, etc.. . 13 13 35 
Automobile fires 3 
Automobile tank truck collisions 0 
Barns 

Construction operations 
Dwellings—Rural 
Dwellings—Urban 
Garages 

Industrial 

Institutions 

Mining property 

Oil distributing plants 
Other buildings 
Outside of buildings 
Railroad fires 
Response to alarms 

No data 
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*This table is made up from those reports received by the Department of Fire Record 
between September 18, 1935, and December 18, 1935. A few of the fires included herein 
occurred prior to September 18, but were not reported until subsequent to that date. 
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Causes of Loss of Life, October-December, 1935. 


Fatalities classified according to the immediate cause of the loss of life rather than 
according to the cause of the fire. 


Cause Men Women Children Total 
INE 65 GGG sie piece bv ais ee ce be wee ea ele ee eFiS 9 0 0 9 
PARRA OTN CRUG TCS 65 oo 5 oc 0.050 wae es been nso 10 Z 0 13 
Automobile tank truck collisions with automobiles or 

SND cette cata aig car le: Secon c nie aiaietbieisre-ae BARR OLA ok 5 0 1 6 
GCUIPET OME IT ROUSE ho oe g ocleiee ees cicees seeds ves 0 0 12 12 
Children playing with matches or fire................ 0 0 4 4 
Clothing ignited: 

ge aay a Sisal eV aihNe Save We dca ls Ni bis Ga wie 0 0 1 1 

RM og Tries arab ws aie SRG WAR sietels Silas ular 0 2 0 2 

PEREMODE OF ODEN OTALE . 5.50 80 oicsi0 0s 0b eo cece’ 0 0 2 2 

Furnaces, stoves and heaters.............+...06. 0 11 0 11 

SIRS AAE ERR oa ic ioe 'g dato: x0) eraie'b 9 Wie "hinrd wie wees 0 0 2 2 

RRA IAI FED TOCIOLY oo 6+ 6's cic os See sisine vies 1 0 0 1 

PUG GGER, CIOCHING IOTIUBD . 60.0. siecccs ccd ew scccese 0 3 0 3 
Entering or re-entering burning buildings to save life.. 2 2 1 5 
Explosions (Miscellaneous) : 

nt Ra Recap’ gies ales bla Soa 54-6. o1die bum wowin’s 2 5 1 8 

Hexane, soybean processing...........csesceecees 13 0 0 13 

MM 5 ole sad op sis oiao-s.o one viete cgi pecs aie civieitee’s 1 0 0 1 

MP RRCMENUNIA MROIUNE 650.6. 5:0' .0.0:oi0'6.5.0 wien 30's 6 9 2 0% i 0 0 1 

RIRIRANOUTT CRINOMIONISS. oo. 50... 5.5.0.0 si0:0 s0slesieies oe:cse 1 0 0 1 
ie Te CIN os bios. 0b 6 6 ois 0 boos veh ees ee- 00% 2 0 0 2 
Flammable liquids and vapors: 

Explosion of liquid used in cleaning paint brushes. 1 0 0 1 

Gasoline ignited maliciously..................-. 1 0 0 1 

RNR TREE OF BLOUE oo 6:05 065s sis Fieve see b eo ces's 0 2 0 2 

Gasoline storage tank overflowed................ 1 0 0 1 

Gasoline tank exploded by acetylene torch........ 1 0 0 1 

Gasoline thinner in tank waterproofing process 

MEMES SosiNe shih s cdc Soh aera eRe sos ok Siew bee 2 0 0 2 

Gasoline used to burn ant hills.................. 0 0 1 1 

Gasoline used to clean walls............e+eeeees 1 0 3 4 

Gasoline-fired steam generator for removing wall 

SUPE E; PER MOI 0. oie 94 4.955 pe pee sierarace-6 8/0ie:8 8S 2 0 0 2 

Gasoline motor operated washing machine, explosion 0 1 3 4 

Gasoline explosion—no data..................06- 3 0 0 3 

Japan fumes ignited by careless smoker.......... 1 0 0 1 

Kerosene cant fell On Stove... ss ccccvccccscccesee 0 0 1 1 

Motor fuel oil exploded by overheated machinery. 1 0 0 1 

rh A SNCS OU MIMIIOD ys 5.0 6-05 cc ae eb esac eeves 1 0 0 1 

Oil stove or lamp explosion..................44. 2 0 0 2 

SURRREey ED WELT WRGOINES 665s cece es oennee oes 1 0 0 1 

Starting fire with Kerosene... ..00.0605 sscccesece. 3 5 11 19 

Warming gasoline soaked hands over fire......... 0 0 1 1 
ASHE TOG ATT GHPIOMONB, 60 ois osc s acstecscctec se oce 19 0 0 19 
Overcome by smoke — suffocation................... 4 5 7 16 
Overexertion, shock or excitement................... 1 0 0 1 
RE Nat ia Gia hoy cb sisints wes SRW OO RTO ielee 6-6 1 0 0 1 
NS TRON 64.5.5. 05.% bia. .e's-o # edn be Widwre see « 1 0 0 1 
NII NB a0 5645's span odes datas ed Waweabaans 8 1 0 9 
Smoking while driving load of hay.................. 1 0 0 1 
‘Trapped in burning buildings... .- 0.00060. seecerevcess 22 12 36 70 
Trae It WICCRMIATY DVESs soo 66 sss bisee sees se see 1 4 12 17 
Fe eI S566 5 enki os Sa S IG hw Soorb ee heey aa hil b Lew res etal et 3 1 0 4 

SMUG as cola he oF Wik ota w PMB a lan acevo wr DG arn lev ered e avers 129 7 99 285 
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NOVEMBER 3, 1935. New York, N. Y. A mother and five children were 
burned to death when trapped in their fourth floor apartment of an “old-law” 
tenement by a fire of incendiary origin. The fire started under the stairs on 
the first floor and cut off the escape of tenants, who were taken down ladders 
by firemen. The father of the trapped family escaped, but failed to tell fire- 
men of his family’s plight and they thought that they had saved all the occu- 
pants until the bodies were found after the fire was extinguished. 

NOVEMBER 28, 1935. Fort WortH, TExAs. One man, four women and 
one child lost their lives and eleven persons were injured when an explosion of 
a gas heater in a bedroom sent flames through a two-story frame apartment 
building. It is believed that gas which had escaped during the night exploded 
when a match was struck to light the heater. 

DECEMBER 9, 1935. CoALHuRST, ALTA. Sixteen men were trapped and 
killed by a gas explosion in a coal mine. The explosion occurred a mile within 
the mine at the six hundred foot level. Three other miners near the source 
of the explosion escaped with severe burns. 

DECEMBER 15, 1935. CARNEGIE, OKLA. A man and five children were 
burned to death and two other persons were severely burned when an early 
morning fire attributed to a defective flue swept the four-room frame farm- 
house. Five of the thirteen occupants of the small house escaped uninjured. 


Typical Loss of Life Fires. 


Children Alone in House. 

L-3186. BrooKLyn, N. Y.,,OCTOBER 26, 1935. Two children were burned 
to death and two others were severely injured in a fire which occurred while 
their mother was out marketing. The children had discovered a fire under the 
stairs, but thought that they had extinguished it and resumed their play. The 
fire had cut off their escape before they realized that it had rekindled. 

L-3187. PitTsFIELD, MAss., NOVEMBER 1, 1935. A two-year-old boy 
was burned to death in a fire which occurred while seven children were alone 
at home under the care of the oldest child, who was eleven. The father was at 
work and the mother and another child had gone to church. The fire started 
on the rear porch and appeared to have considerable headway when discov- 
ered. Six children escaped, but the body of the youngest child was found in 
the pantry, where he had apparently attempted to hide. 

L-3208. VERDUN, P. Q., DECEMBER 7, 1935. A baby, one of four chil- 
dren left alone in the house while their mother was buying groceries, was 
fatally burned when his five-year-old brother threw a lighted paper into the 
cradle. The older child had been playing with paper near the stove when it 
ignited. A boy passing the house saw the flames, rushed in and beat out the 
fire with a coat and took the baby to his own home, from which it was removed 
to a hospital. Pneumonia developed and the infant died in a few hours. 
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Fighting Automobile Fire. 

L-3207. CHELSEA, MAss., DECEMBER 6, 1935. A fire department officer 
was fatally burned by a gasoline tank explosion while fighting a fire in an 
automobile truck. The cab of the truck was badly.involved when firemen ar- 
rived and while a hose line was being run the officer stood directly opposite 
the blazing cab. Without warning the gasoline tank, which was located above 
the dash board, exploded, and struck the victim on the shoulder, instantly 
covering him with blazing gasoline. Another fireman was severely burned in 
beating out the flames on the officer’s clothing. 


Flammable Liquids and Vapors. 

L-3204. Lynn, MAss., NovEMBER 25, 1935. A man was fatally burned 
and died ten days later in a hospital as the result of the explosion of gasoline 
from the tank of an automobile which he was dismantling with an acetylene 
torch. The victim was working under the car. 

S-70652. Lynn, MaAss., DECEMBER 12, 1935. A young factory employee 
was fatally burned when he dropped a lighted match, which he used in “steal- 
ing a smoke,” near an open paint container filled with japan. Fumes from the 
japan flashed, igniting the victim’s clothing, and he ran from the building a 
living torch. Automatic sprinklers quickly extinguished the burning japan and 
it is thought that had he not run outside in panic the victim might have been 
saved. 

Kerosene Used to Start Fire. 

L-3183. KEMPTVILLE, ONT., SEPTEMBER 29, 1935. A woman was severe- 
ly burned and died two days later in a hospital to which she was taken as the 
result of an attempt to use kerosene to start a furnace fire in her home. When 
her clothing ignited she ran outside and rolled in the grass in an effort to 
smother the flames, but was fatally burned. 

L-3189. MILBANK, S. D., NovEMBER 9, 1935. A woman was fatally 
burned when a small can of kerosene kept on the warming oven of the kitchen 
stove for use in kindling fires in the range was overturned on the stove and 
ignited. Her husband smothered the flames with blankets, but not in time to 
prevent fatal burns. 

Overcome by Smoke — Suffocation. 

L-3190. HAVERHILL, MAss., NOVEMBER 13, 1935. One man was suffo- 
cated in his bedroom and two other persons were carried out unconscious and 
revived when smoke from a rubbish fire in the basement filled a three-story 
frame rooming house. 

L-3198. NAHANT, MAss., NOVEMBER 22, 1935. A three-year-old girl was 
suffocated by an early morning fire in her home caused by the ignition of 
clothing hung over the kitchen range. The father carried out a baby and two 
other children, but was prevented by smoke from reaching the victim. 
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FOR CLINICAL 
PHOTOGRAPHY 


* 
ALL Eastman negative mate- 
rials recommended for clinical 


photography are available on 


“safety” base, which makes 


them no more hazardous than 
so much newsprint paper. 
Eastman Kodak Company, 
Rochester, N. Y. 


EASTMAN 


SAFETY FILMS 
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Complete descriptions, illustrations 
and listings of Explosion Proof and 
Dust-Tight Lighting Fixtures for 
Safe Lighting of Class |, Group D; Dust-Tight, Nofuze Panelboards for 
Class Il, Group G, and Classes Ill Grain Elevators and Similar Dusty 
and IV Hazardous Locations. Also Locations. 


BENJAMIN ELECTRIC MFeée. Co. 


DES PLAINES, ILLINOIS 
NEW YORK t CHICAGO t SAN FRANCISCO 


ds for 
Dusty 
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“ADDED ATTRACTIONS” ARE 


DAILY FEATURES 


AT 


Chalfonte-Haddon Hall 


The lounges at these seaside hotels are unusual, provid- 
ing literally acres of cheerful, seaside comfort. Beside the 
aerie Navajo room there are large and small lounges, 
formal ones and chatty ones, musical, and quiet. And 
they’re yours to enjoy, along with the sunny Ocean 
Decks, the game rooms, library, card rooms, dances, con- 
certs, and varied entertainments that help brighten winter 
here. 


Our guests may also add squash, badminton, and 
modern health baths to the pleasant scheme of things 
without even leaving the hotels. 


$7 up at Chalfonte, $8 up at Haddon Hall, single, 
American Plan. $5 up at Haddon Hall, single, European 
Plan. Special weekly rates. 


LEEDS AND LIPPINCOTT COMPANY 


ATLANTIC CITY 
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Send for 
your copy 
of this 
Booklet 
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The best is none too good 
in sprinkler systems. 








Your sprinkler system should last as long as your building. It 
protects the lives of those in the building; safeguards the con- 





tents; guards against all the losses — direct and indirect — that 





fires bring. The best you can get is the least you should take. 





The new booklet illustrated above describes the Rockwood 






Certifire System — a definitely improved sprinkler system. Every 
man interested in fire protection should read it thoroughly. A 





copy will gladly be sent you. Ask for it today. 








ROCKWOOD SPRINKLER COMPANY 
WORCESTER, MASS. CHICAGO, ILL. 


















Sole Representative for Canada 


eee FIRE EXTINGUISHER CO., Ltd. 
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Startling REDUCTION in Fire Losses 
at Lenoir, N. C., Demonstrates Value 


of GAMEWELL Fire Alarm Systems 


ae CITY of LENOIR 


Oe ed 


forwnes Cmae caoes tossmvats no 160 NORTH CAROLINA 
Conecron 
OFFice oF —Z IRE DEPARTEERT. 
august 2nd, 1935 

Mr. Chas. Berst, 

District Sales Manager, 

The Gamewell Company, 

510 Peters Building, 

Atlanta, Ga. 


Dear Mr. Berst: 
The installation of our Gamewoll Fire Alarm Bystex was completed 


and the system placed in operation March 27th, 1935. We have 9} Gamewell Fire 
Alara Boxes in use in a city of approximately 7,009 population. 

Bince the installation we have had 100% box alarus, which we feel 
is unusual for a city that has always depended on the telephore for reporting 
fires, 

Trom March 27th. to August Ist, 1932 we had $3C9 000. worth of 
property at risk and a loss of $96.000. For the same period in 1933 we had 
$75,900. at risk and a loss of $42,N20. In 1934. during a corresponding 
period, we had $96,200. at risk and a loss of $45,066 For this same period 
Qn 1935, or in other words since the Gamewel] System was installed to date, 
we have had $1,254,250. of property at risk and a less of only $581. 

Our explanation of this small loss is that every alarm we have 
Feceived has been a box Slarm, which was fast and accurate, enabling us to 
@et on the job more quickly, and thereby keep the loss low, 

We are extremely proud of our low loss ratio and the fact that 
all our alarms have been box alarzs The Gamewell Fire Alarm System is fast, 
accurate, and dependable. 

This letter is sent to you without solicitation, 

Yours very truly, 


Lenoir Pire Department 


aft. Cottrell, 
Supt. of Alarzs, 


Lenoir, N. C., has just provided us with a striking example of the value of a Gamewell 
municipal fire alarm system that should be of interest to every fire insurance official. 
During a four months period they received 100% box alarms, which reduced their fire 
losses to $581 against an average four months fire loss of $61,162 for the three years 
prior to the installation of the new system, when the city relied entirely on telephones 
for the transmission of fire alarms. 

Adequate fire alarm box distribution played an important part in producing such a high 
percentage of box alarms. Lenoir, with a population of about 7000, has 93 Gamewell fire 
alarm boxes on its streets. If you are interested, write for a copy of our booklet NF700, 
telling how to plan fire alarm box distribution. 


THE GAMEWELL COMPANY 


NEWTON, MASSACHUSETTS 
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VIKING FIRE PREVENTION SERVICE 
available from Coast to Coast 





Why Sprinkler Protection and what 
CALL ON VIKING . .. whenever you have need cai? Pk keaton Se 


of the services of a fire prevention engineer. oan nat oor cereale teem > 
Viking welcomes every opportunity to be of ‘ire prevention —a copy on request. 
service in furthering the cause of fire preven- 
tion. Without obligation, Viking engineers will 
make surveys and insurance cost analyses for 
owners of industrial and business properties; 
co-operate with progressive insurance men who 
are interested in providing complete insurance 
at the lowest possible cost; aid fire prevention 
organizations in every possible way. Please do 


not hesitate to call on Viking. 





ie ei Sy AUTOMATIC 
—;, Tak SPRINKLER 
SYSTEMS 


VIKING COMPANIES: 


Atlanta, Ga.-Charlotte, N. C.—Crawford & Slaten Co. 
Boston, Mass.—Viking Automatic Sprinkler Co. 
Buffalo-Syracuse, N. Y.—Viking Automatic Sprinklers, Ine. 
Chicago, Ill.—Viking Automatic Sprinkler Co. 
Cincinnati-Cleveland, Ohio—Viking Sprinkler Co. 
Dallas-Houston, Texas—Texas Automatic Sprinkler Co. 
Detroit, Mich.—Viking Sprinkler Co. 
Grand Rapids, Mich.—Viking Automatic Sprinkler Co. 
Huntington, W. Va.—C. W. Hutchinson, Inc. 
Indianapolis, Indiana—Indiana Automatic Sprinkler Co. 
Kansas City-St. Louis, Mo.—Walton-Viking Co. 
Separate Systems Los Angeles-San Francisco, Cal.—Viking Automatic Sprin- 
kler Co. 
the Viking Dry Pipe, Wet Pipe and Pre- Minneapolis, Minn.—Viking Automatic Sprinkler Co. 
Action & Deluge Systems provide the New York, N. Y.—Viking Automatic Sprinklers, Inc. 
exact type of protection required by the Philadelphia, Pa.—Viking Sprinkler Co. of Pa. 
risk. iking Deferred Payment Plan Seattle, Wash.-Portland, Ore.—Viking Automatic Sprin- 
enables the purchaser to pay for System kler Co. 
out of insurance savings. Toronto, Ontario—Toronto Viking Sprinklers, Ltd. 


THE VIKING CORPORATION 


HASTINGS, MICHIGAN 





















vn IMMEDIATELY 


This time they sc we me RIE 


Less than a year ago a Washington, D. C. jewelry establishment 
suffered a heavy loss from an unusually disastrous fire. Not believing 
in the adage that “lightning never strikes twice in the same place,” 
the proprietors determined that they no longer would leave hints fire 
rotection to Chance. Within a week of the disaster they contracted 
or A.D.T. “Aero” Automatic Fire Alarm Service. 
On September 3, fire again broke out in the same place . . . but 
this time, ‘“‘Aero” was there to detect the blaze when it started. ‘The 


fire department, summoned instantly and automatically, extinguished 
the blaze without difficulty. However, since the basement was filled 
with packing cartons, wooden boxes and other highly inflammable 


material, the fire would have reached most serious proportions, given 
a few minutes headway. 

In a letter to A.D.T., the subscriber declared: “It is unques- 
tionably the promptness with which “Aero” detected the blaze that 
saved everything. I want to tell you that I can sleep better knowing 
that we have this system installed i in our establishment.” 


“RERO” ELIMINATES THE HAZARD OF BELATED DISCOVERY 


The A.D.T. “Aero” Automatic Fire Alarm System prevents small blazes from 
een big ones, because it automatically detects fire when it starts, and 

eed automatically summons the fire department. The system can be 
installed anywhere in the United States. To fire chiefs who wish to encourage 
quick and accurate alarms, we offer illustrated booklets giving complete infor- 
mation regarding this and other A.D.T. Protection Services. 


A. D. T. Protection Services 


WATCHMAN SUPERVISORY AND MANUAL FIRE ALARM SERVICE : : : BURGLAR ALARM : : : HOLDUP ALARM 
SPRINKLER SUPERVISORY AND WATERFLOW ALARM SERVICE : : : “AERO”’ AUTOMATIC ALARM SERVICE 


Controlled Companies of AMERICAN DISTRICT TELEGRAPH COMPANY 155 SIXTH AVENUE, 
WEW YORK, WW. Y. 


a ADT A NATION-WIDE PROTECTION SERVICE 
pi AOD AGAINST FIRE, BURGLARY AND HOLDUP 





WHY Risk The Entire Property? 


THE 
COLD WEATHER 
VALVE 


Converts a 
Section of a 
Wet System 
Inte a Dry one 


Insures 100% 
Protection 


In Winter 
(Patent Applied For) 
No longer is it necessary to risk the danger of fire menacing an entire 
plant simply because a section of the wet pipe sprinkler system has 
been shut off to prevent freezing in an unheated section of the prem- 
ises during the winter months. 


The Cold Weather Valve has been developed by the Automatic Sprin- 
kler Industry, in codperation with the Insurance Companies to enable 
property owners to safeguard themselves against this hazard. It per- 
forms the same service for small, unheated systems that dry pipe 
valves render freezing areas in large systems. Manufactured in the 
2” size only, it insures 100% protection by the automatic sprinkler 
system during the entire year. 


The Cold Weather Valve has been approved by Underwriters’ Labo- 
ratories and Factory Mutual Laboratories. 


PROVIDENCE 


Offices in all Principal Cities of the United States and Canada. 








